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" Annual Progress Report for the Groundwater Treatment Sysrem -

December ’009 November 2010

EXECUTIVE SUMMARY

The Groundwater Treatment System (GWTS) at Robms Air Force Base (Robms AFB or the '
- Base), Georgia consists of a number of individual and 1nterconn_ected components and proc_esses
| assOciated w1th various restoration sites located on the Base. Restbtation sites are areas that have
been identified through site 1nvest1gat10n and other means as hav1ng been env1ronmentally-
' 1mpacted by historical operations -
Contammated groundwater (also 1nclud1ng landﬁll ]eachate from one of the restoratlon sites) is

' recovered and/or ‘extracted at 'six restoratlon 51tes ‘and pumped to the centrallzed Groundwater .

. 'Treatment Plant (GWTP) through a network of underground double-walled piping. (1 e., force' \

o maln) The GWTP consists of several treatment processes and 1s desrgned to operate ona |

" 'continuous ba515 Treated effluent from the GWTP is momtored and discharged to the nearby c

~ Ocmulgee R1ver in accordance wuh the conditions of the Base s wastewater discharge perm1t -
g [Natlonal Pollutant Discharge Ehmmation System (NPDES) Permit number GA0002852] '

. The purpose of the GWTS is to. facilitate remediation of the associated r’estoratiOn sites.

- Rernediat_ion efforts at these sites are being conducted in'iaccordance with various Federal and

State regulatory requirements, chiefly the Resource Conseivation and Recovery Act (RCRA) for

the Solid Waste Management Units (SWMUs) and; for one restoration site [Landfill Nuriiber
..(No )4 (LFO4)] the Comprehenswe Envuonmental Response Compensatlon and Liability: Act
(CERCLA). ' ' -

- Remedial action for each site is -conducted in accor'dance with- 'the respe'ctive Cofre(:t-ive Action
' Protectlon Drv1sron (GA EPD) or the Record of Demsron (ROD) approved by the United States .
Envxronmental Protect1on Agency (US EPA). As requlred by the CAPs and ROD and m,. o

accordance with the GWTS Operations and Malntenance (O&M) Plan samplmg, momtonng,' S

and reportmg act1v1t1es are conducted on an ongomg basrs The Annual Progress Report_'_'::_'-':__' a

‘GA100539_DRAFTFINAL_20110308doc ~  ~ - ES-1 - ' .. . o Marchzoll" -




Annual Progress Report for the Grovwindwater Treatmerit System .
December.2009 - November 2010

presented herein summmarizes the GWTS operations and remediation pro'gress at the associated

sites during the reporting period De't:ember.l2009 through November 2010.

_Con_clusions and recommendations_fo_r eaeh_ site, the GWTP, and the GWTS in its entirety are '
' presented below;_ Complete information, evaluations, and data upon which these statements are

based are contained in this report and its tables, figures, and appendices.

SWMU 4/LF04

The prlmary remed1a1 action obJectlves (RAOs) for LFO4 as stated in the 2004 Final ROD are
_ (1) achleve contamment and exposure control; (11) prevent potentlal 1mpact to adjacent wetlands
and (111) restore groundwater to Max1mum Contamrna.nt Levels (MCLs)/Remedral Levels (RLs)
The drscuss1on which follows bneﬂy descnbes the s1te s remedlal system aiid its, performance'

relatrve to these obJectlves durmg the reportmg penod

The LF04 remedial system cons‘ists of g'roideater recovery wells, a cover system w1th passive
landfill gas vents, and irnplen_tentation of land use .controls.- The grodndwater recovery svstem at
LF04 was shut down, with regulatory approval, on 1 -Febru__ary 2007, and a study was initiated to
evaluate '_t_ra_ns__itioning the site remedy to-a monitored natural attenuation (MNA) approach.-
Based on the results of this study, the site remedy was transitioned to MNA, with regulatory :
approval, in 2010. For this reportrng per10d the following conclusmns and recommendatlons are

made with respect to the remedial system at LF04.

Primary contaminants- [i.e., trichloroethene (TCE) and cis-1 ,2-dichloroethene (cis-DCE)] .a.re no
. longer detected in the surficial aqulfer A limited number of other residual contaminants are stiil
. present-at generally low concentrations 1n the surﬁcral aquifer within the landfill. Groundwater
data from the site generally 1ndrcate that the underlymg alluv1al aqurfer and areas outsrde the

- landﬁll are not impacted by these resrdual contammants _

i
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TCE eoneentrations in the alluvial aquifer have decreased 'signiﬁcantly-sinc'e;.-l 997, when the
maxim'um TCE concentration was 2,800 miCrograins per liter '('ug/l.,)' to a maximum
| concentratlon of 36 pg/L in 2010 The lateral extent of the contaminant plume has been reduced, .

to approxrmately one- quarter of its 1997 size.

‘ Groundwater data collected since the shutdown of the groundwater recovery system 1nd1cate that R

.the plume 1s not mlgratmg and that decreasmg concentratlon trends are contmumg at the majonty' '
'of the wells. Slight rebound observed shortly after the shutdown of the groundwater recovery
system was l1m1ted and well within the antxclpated mcrease in concentratrons and concentratlons .

at each of these locat1ons have smce decreased.

The _'g‘roundWater'- data in the alluvial' aquifer continue to indicate that the time frame to achieve - -

the remedial objectives with an MNA approach is reasonable when compared-to 'oper'ation ofthe:

' groundwater recovery system and is ant1c1pated to be on the order of approx1mately ten years.
Operatlon of the ‘groundwater recovery system will not provide any add1t1onal beneﬁt over an

MNA approach Therefore no mod1ﬁcat10ns are antrcrpated for LF04 dunng the upcommg year '

SWMU 20/OT20

The corrective action Ob_]eCtIVCS for Other Site 20 (OT20) are: (1) to achleve mass removal from j._
“areas of the groundwater plume contarmng the’ most elevated contammant concentratlons and. .
- (i) MNA for the portions of the plume not 1mpacted by the remedlal system The dlscussmn '
- which- follows brleﬂy descnbes the site’s correctlve actlon system and 1ts performance relatlve to’ -

~ these obJectlves dunng the reportmg penod

The OT20 correct_ive “action system co'nsis'ts of 'groundwater extraction - wells and an air
‘sparge/soil vapor extraction (AS/SVE) system. For this reportmg penod the followmg
conclusions and recommendattons are made wrth respect to the operatlon of the correctlve actlon

' system at OT2O "

GA100539_ DRAFTFINAL_20110308.doc ES-3 _ March 2011



Annual Progress Report for the Groundwater Treatment System

December 2009 - November 2010 -

Progress toward reaching the CAP objectjves at this site is s'i'gnificant. The combination of
groundwater extraction along with AS/-SVE mass removal is producing a -noticeable decline in
‘ contammant conceéntrations in the upper and lower Provndence aqulfers The- plume has
' b1furcated along the alignment of the AS/SVE system, and TCE concentrations in the monitoring .
Iwells downgradlent have shown srgnlﬁcant decreases smce this system began operatlon The "
-groundwater extractlon and AS/SVE systems as well a$ -natural attenuatlon are effectlve at

reducing contaminant concent_ratlons and- controlling plume mlgratlon.

It is estimated that 208 pounds (lIbs) of total organics were removed by the OT20 groundwat_er _
'extraction- system .during the current reporting period. Since its startup in October 1997, the -
OT20 groundwater extraction, system has removed approx1mately 11 ;302 lbs of total organics.
Addltlonally, the AS/SVE system at 0T20 removed approx1mately 59 Ibs of TCE and 491 lbs of
total Volatile Otganic Compounds (VOCs) during this reporting period, and 827 Ibs of TCE and
41,473 lbs of total VOC:s since beginning operatlon in July 2003.

_ No maJ or structu.ral or process modlﬁcatlons are ant1c1pated dunng the upcommg year

SWMU 3/LF03

The correctlve action obJectlves for Landﬁll No 3 (LFO3) are: (1) source control (11) hydrauhc
contamment of the dlssolved-phase plume; and (iii) remednatron of groundwater and surface
‘water to. MCLs/RLs The dlscusswn which follows bneﬂy describes the site’s correctlve action

- system and 1ts performance relatlve to these ob_]ectrves dunng the reportmg penod

" The LF03 corr'ective action’ system "c'ons'is'ts of 'groundwater extraction wells,' an 'intereeptor.
trench, a leachate collection system, an active landfill gas collection system a slurry wall around
the landfill, a cover system and an SVE system. For this reporting period, the following
concluswns and recommendatrons are made with respect to the operatlon of the corrective actlon

system at LFO03.

GA100539_DRAFTFINAL_20110308.doc " ES-4 o ' © March2011
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~'December 2009 - November 2010

.'I_fhe hydraulic gradient between the inside and ou’tside Io_f the landfill indicates that an inward
- gradient is generally maintained except at the north end of the landfill. The GA EPD has waived
the 2- foot inward gradient ret;uirement of the CAP near the north.end of the landfill for as long -
'as pumping  from the mterceptor trench -and/or LF3EW3 through LF3EW6 and LF3EW9 is - -

. continued.. The mterceptor trench and LF3EW8 were shut down with regulatory approval on23. . |

,_ .Aprll 2009 -

'G_roundwater‘ elevation data indicate that the extraction system provides_' hydrau_l_ic' containment
of'the dissolved phase plume north of Luna Lake. ' Contaminants of Concefn (COCs) were not

detected above their respectlve RLs 1n surface water samples collected from LFO3SSW03 in".

2010. LF03 SSWO2 and LFO3SSWO4 were dry at the time of the scheduled samplmg events and o

ﬁeld lnvestlgatlon efforts did not ldentlfy additional seep locations. The dry seeps, as well as the
low concentratlons at LFO3SSWO3 provrde further evrdence of the effectlveness of the hydraullc '
contamment system '

It is estlmated that the LFO03 groundwater extractlon system removed 2, 180 lbs of total organlcs:- o
from the subsurface durmg this reporting perlod brmgmg the: total ‘to 15,228 lbs of total organics -

‘removed since its operatlon began in May 2000. In addition to ‘the mass removed by the

: groundwater and leachate extraction system, the landﬁll gas collectron system and the SVE' '

system. contributed to theé overall contaminant mass removal by removing over 1 544 Ibs of ,

- VOCs and 17, 712 lbs of methane dunng this reportmg penod Cleanout efforts at the LF03 "

- transfer stat1on pump have also rcsulted in addltlonal mass removal from LFO3

C0ncentrations at LF3EW3 _have been below the MCL for three ¢onsecutive sMpling events.
Given the low contaminant concentrations at this well and the potential for coritifiued pumping to
cause the plume to migrate toward this location, contmued operation of tlns well will be of llttle

- further beneﬁt It is recommended that pumpmg from LF3EW3 be dlscontlnued

'GA/00539 DRAFTFINAL_20110308doc ES-5 . March201
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' SWMU 17/0T17

The corrective action objectives for OT17-are to: (i) initiate mass removal; (ii) arrest lateral and
vertical dlssolved phase plume expansmn and (iii) reduce COCs to below the MCLs The
dlSCUSSlOH which follows bneﬂy descnbes the site’s corrective action system and its performance :

| relative to these obJectlves dunng the reportmg penod

The OT17 correctlve action system consists of groundwater extraction wells (mcludmg a
horizontal well) and an SVE system. For this reporting period, the following conclusions and .

- recommendations are made with respect to the operation of th_e corrective action system at OT1 7.

It is evident that the groundwater extracti'on and SVE systems have been elﬁ‘e'ctive at reduclng _
'l_source area concentrations in the immediate vicinity of Building 645. The plume in both the -
shallow and deep aqulfers is stable and not migrating, as indicated by stable and/or dechmng
contaminant concentrations on the leading edge of the plume. However, concentrations continue
to remain above MCLs at many locations. To address this observation, Rebins AFB -proactiv'ely'
‘initiated supplementary ﬁeld investigations, WhJCh have resulted in a better understandmg of the
'. - plume conﬁguratlon ‘both in the shallow and deep aquifers and the interconneéctivity of these
. aquifers. Data from the supplementary investigations indicate t_h_at the core of the plume in the. |
shallow and deep aquifers has higher TCE cohcentrations and covers a larger area than

previously estimated.

- During this reporting penod, Robms AFB contmued efforts to opt1m12e the remedial system
“cirrently in place at the site in light of the data obtamed from the supplementary ﬁeldl "
investigations. These efforts included aquifer testing to further evaluate the hydraulic connection
between the shallow and deep aquifers and contaminant transport through the clay unit
separating these two aquifers. The aquifer test dat.a were used to refine the groundwater model

for this site and to optimize the groundwater extraction system. As a result; three additional
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- December '7009 November 2010 .

'vertlcal groundwater extractlon wells have been 1nstalled at the srte to increase contammant mass

removal The wells are expected to commence operatlon in December 201 0. _ '

:The OTi7 groundwater extraction system removed approxrmately 366 Ibs of total orga.mcs_,

' ;dunng thls reporting penod and approxrmately 3, 846 1bs of - total orgamcs sifce begmmng :

~ operation in May 2000. In addition, the SVE system removed an estimated 117 lbs of TCEF
bringmg the cumulative total of TCE removed by the SVE system to date to approx1mately 3 814
: lbs The groundwater .extraction and SVE systems remamed effectlve at removmg contarnlnant

| mass from the site; o

No major structural or process modlﬁcations are antlclpated durmg the upcommg year

SWMU 62/0T37

- The correctlve action Ob_]CCthC for 0T37 is to reduce TCE concentrations m groundwater to_
. MCLs The discussmn that’ follows bneﬂy describes the 51te s corrective actlon system and 1ts.

"-'performance relatlve to these ob_]ectrves dunng the reportmg penod
~ The OT37 corrective .action system consrsts of two groundwater extraction wells OT37EW1

was shut down w1th regulatory approval on 23 April 2009 For this’ reportlng period the _'
o followmg conclusmns and recommendat1ons are made w1th respect to the operatlon of the

corrective action system at OT37.

.. The historical plume conﬁgurations show that signiﬁcant remedial progress is being':"made at

OT37 The overall configuration of the groundwater contammant plume reduced in 51ze '

'mcluding the core of the plume and TCE concentratlons along the leadmg edge of the plume' _ _I? ‘

= continiied to dechne Decreasmg contarmnant concentratlons were observed across. the srte -and
the maxunum TCE concentratlon has decreased from 920 ug/L 1n 2001 to 270 ug/L in 2010.
These 51gniﬁcant achlevements are due to extensrve system optimlzatlon efforts at OT37EW2

- and natural attenuatlon of the plume

'GA100539 DRAFTFINAL 20110308.doc ES-7 . o Marck201



" . Anriual Progress Report for the Groundwater Treatment System
December 2009 November 2010

" The OT37 extraction system has removed 63 lbs of total erganics since the system began
operatlon in August 2002 The eight Ibs removed during this reporting period represents a sllght |

decréasé from . the prev1ous reporting penod and is' reflective of the decrease in TCE_

concentratxons across the site, and more spec1ﬁcally at OT37EW2 and t.he shght decrease in. . |

' flow at the site due to the shutdown of OT3 JEW1 dunng the previous reportlng perlod

No major structural or pr_o‘(':'e'ss modiﬁcations are‘_antici_pated during the upcoming year.

- SWMU 57/0T41 and SWMU 61

The correctrve actlon Ob_]eCtIVCS for OT41 and SWMU 61 are to (1) reduce potentlal sources of
groundwater ¢ontamination (i.e., residual ‘and free phase contaminants); (ii) reduce COC |
concentrations in groundwater to values less than the site-specific RLs; and (iif) minimize the
_ mlgratxon of groundwater contaminants from the commmgled OT41 and SWMU 61 plumes into .
the ad_;acent wetland The drscussron whlch follows bneﬂy descnbes the 51te s remed1a1 systems

and their performance relatlve to these Ob_]CCtIVCS during the reportlng penod

. The OT41 ‘and SWMU 61 correctlve actlon system consxsts of groundwater extraction wells at
OT41 and an AS/SVE system at SWMU 61 The AS/SVE system at SWMU 61 was shut down,
w1th regulatory approval, on 26 Janua.ry 2009 to assess rebound potentlal and potentlally
transmon the site to an MNA remedy for any resrdual contamination that may be: present, The
groundwater extraction system at OT41 contmues to remain in operatlon For this reportmg :
period, the following conclusions and recommendatlons are made with respect to the operatlon

‘of the corrective actlon system at OT41 and SWMU 61.
. . ! . ’ - . R )
: The primary - COCs at the 51te contmue to be benzene (assocrated w1th historic fuel-related

releases from SWMU 61) and chlorobenzene (associated  with h1stonc releases from OT41)
There has been a_51gmﬁcan_t reduction in the contaminant -concent_:ratlons. and plume size m the

source aréa_ at SWMU 61 lsince the groundwater extracti_on__' and AS/S\(E syste'ms- began .
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operation SWMU 61 cocC concentrations at SGlWl S61W2 and S61W3 have been below .
their respective concentrations since 2007. Benzene concentratlons in the remalmng well
| (S61W4) have raprdly decreased from a high of 7,980 ug/L in 2001 to 6.4 p.g/L in 2008 and._ :
| have remained steady at this same concentratlon through the 2010 basevwde sampllng event
The results of the rebound study indicate that the COC concentrations at thls site have remamed,
low with no ev1de_nee--of rebound following the shutdown of the AS/SVE system 1n 2009.° '

' The extent of the chlorobenzene plume has remamed stable and concentratrons are decreasmg at -

several locations. Chlorobenzene was not detected above the MCL in the momtormg wells
located downgradient of t_he 0OT41 groundwater extraction system. The groundwater extraction
. system ‘is effective at capturing the chlorobenzene and benzerne- pluines ‘and preventing their :

migration into -Horse Creek'-, as well as r‘nihimizing adverse impacts-to the adjacent wetlands. “

Itis estimated that 65 lbs of total orgamcs were removed by the OT41 extraction wells during"
thls reportmg perlod brlngmg the total to 634 lbs of total orgamcs removed since system '

operations began in 2002

" In consideration of the observations presented above, it is recommended that the remedial - .
approach at SWMU 61 be transitioned to MNA The remedial system at OT41 continues to
operate as intended, in accordance with its- desrgn criteria. As a result, no major structural or

process modiﬁcations are ant1c1pated dunng the upcoming year for OT41.

Based ori the obse'rvations that.C(_;)C-cohceritrations have _b'eer"r bel'o_'w' MCLs/RL's fora minimum.
- of three'conseciltive'sa'rripiing events at S61W1' S61W2 and S61W3 and consisterit'with the’
CAP- requlrements for this site, it is also recommended that gmundwater momtormg from these:'
. 'wells be dlscontlnued Contammant concentration trends will eontinue to be momtored at
_' S61W4, at whlch one of the site’s COCs remams-shght_ly_ above -_the MCL. Con51der1_ng that
| these b_en'z_ene_detections are only slightly above the MCL of 5 ng/L, no-active remedial action is
'required, an'd. it is’ anticipated that natural attenuation will be sufficient to meet the remedial
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| objectives at this location. The contaminant concentrations in groundWate__r Sarnples collected
from monitering wells located downgradient of the source area will continue to be monitored as
o part of the OT41 remedial strategy -and reported as part of the Annual Progress Reports for the
' -'GWTS

_Grounsz_l_ter Treatment 7P!_an_t |
The GWTP is designed to reduce the concentrations of TCE in groundWate‘r pumped to the plant
- to below the current NPDES permit limit of 80.7 pg/L. Because the beneficiation processes

involved are -applicable to several classes of compounds, the GWTP also reduces the

concentrations of other organic compounds

_Dun'ngfthis reporting period, the GWTP operated in acco_rdance with the O&M Plan, and within
- the NPDES permit requirements, with no planned or:unplanned reportable shutdowns Plant run- -
_ trme and process reliability have been outstandmg and remained s0 dunng this reportlng penod '
‘l _ _The GWTP operated 361.6 days during this reporting penod (more than 99 percent of the tlme)
By 2010, the annual GWTP throughput rat_e [624.7 gallons per minute (gpm)] has progressn_/ely '
increased to more than triple the initial rate established after startup in 1997 (195.6 gpm). |

‘No major structural or process modifications are anticipated during the upcoming year.

Overall Groundwater Treatment System

Approximately 323 miliion gallons of groundwater from the GWTS restoration sites were

pumped to the GWTP during this reportmg period. Roughly 81 percent of the flow was from .' :

' groundwater systems associated with OT20 (51 percent) and OTl 730 percent)

During th1_s Irepomn_g .pen_od, an estrr_n_at‘ed 2,826"lbs of total organu‘:s-m_ass were remove_d from .
the groundwater extracted from the GWTS sites. - Approximately 97 percent of the total organics
mass removed was from the groundwater extraction systems associated with- LF03 (74 percent),

OT20 (12 percent), and OT17 (11 percent). Even though LF03 contributed only seven percent of

1
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: the flow dunng the most recent reportmg period, the 77 percent total orgamcs mass removed is

the htghest of the GWTS sites and demonstrates the mass removal efﬁcrency of the groundwater

extractlon and leachate collectlon systems in place at. the sne Smce the start of the GWTS -

operat1on, 31 ,493 lbs (more than 15 tons) of total orgamcs mass have been removed from S

groundwater of Wthh an estlmated 46 percent has been compnsed of TCE (14 604 Ibs). -

. Addltlonally, the AS/SVE system at 0T20 the SVE and gas collectlon system systems at LF 03,
and the SVE systeiti at OT17 are operated- n COH_]\,II_ICI_)QD with t_he GWTS 10 1ncrease the mass
removed from the _GWTS aﬂ‘rli_ated sites. At OT20, a total of 59 Ibs of TCE and 491 1Ibs of total

VOCs were re'rn(')v'e'd during this reporting period by the AS/ SVE system. - Historically, the oT20.
AS/SVE system has ‘removed 827 Ibs of TCE and 41,473 lbs of total VOCs: At LF03; a total of .
19 256 lbs of organics was removed dunng this reporting period from the SVE and landfill gas

_ coliection systems. of this mass, thore than 92 percent was methane w1th VOCs makmg up the

_ _'remalnder Hlstoncally, the LF03 SVE and landfil] gas collectlon systems have removed more.'

o than 127 498 lbs of orgamcs of Whlch more than 96 percent: was methane At OT17 it is

estlmated that the SVE system removed 117 Ibs of TCE durmg the current reportlng penod _

o Hlstoncally, it is es’umated that approx1mately 3,814 lbs of TCE has been removed by the OT17

SVE system.

The achlevements descrlbed hereln are a direct reﬂectlon of Robms AFB’s commrtment to
continual Remedial Procéss Optlrmzatlon (RPO) efforts. They are even more remarkable in

view of dechmng contammant concentratlons at the GWTS restoratlon s1tes and were made

- '.pos51ble only by offsettmg this dechne w1th h1gher groundwater extractlon rates thereby'

-accelerating site cleanup
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1.0 INTRODUCTION *

11 - STATEMENT O'F PURPOSE

_ _Robms All‘ Force Base (herem referred to as Robms AFB or the Base) owns and operates a .

'Groundwater Treatment System (GWTS) within 1ts borders The GWTS is. operated na

continuous . mode by a contractor workforce under the dlrect supervrslon of Robms AFB

} personnel

" The GWTS isa pump and treat (P&"’f) remedial Lsystern that is used for the treatment of 'im'pacte'd I

groundwater from multlple srtes on the Base. The GWTS prlmanly consists of: (1) groundwater_ '
_'exh‘actlon wells located at a number of widely dispersed env1ronmental restoration. sites; (ii) a

centralized groundwater treatment plant (GWTP) and (m) a network of ¢ conveyance plpmg to

transfer the extracted groundwater from the restoratlon 51tes to the centrahzed GWTP. As

N .currently conﬁgured the. GWTS facrhtates the remedlatron of the followmg six SItes

o Solid Waste Management Umt Number (No) 4 (SWMU 4)/Landf ll No 4 (LFO4) :
: Operable Unit 3 (OU3); .
e 'SWMU 20/Other Site 20 (OT20);
o SWMUs 3, 6&'1'3'/Land'f"11.No..-3 (LF03);
e SWMUs 17&24/OT17
e SWMU 62/0T37; arid
. - .SWMU 57/OT41 (OT41) & SWMU 61..

- The purpose of t]’]lS report is to document (for the period from Deceinber 2009 through

-'November 2010) (i) the. annual operatlon and maintenance (O&M) activities assoclated with the ) B

' GWTS (mcludmg the restoratlon sites and the GWTP), and (ii) the remedlal progress for each
: restoratlon srte assocrated w1th the GWTS lt summanzes the relevant O&M data and samplmg o

m_formatlon; -for the reporting period. This report was prepared in general accordance with the
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: ‘:"Draft Final, Operation ahd'M‘aintenance' Manual for Solid Waste Managernent Unit (SWMU) ”
20/0T20 Corrective Action Plan; SWMU 4/LF04 OU3 Record of Decision; SWMU 3, SWMU 6,
" and SWMU 13/LF 03 FT06; and WPI3. Corrective Action Plan; SWMU 1 7 and 24/0T 17.
Corrective Action Plan; SWMU 57 and 61/0T41 Corrective Actlon Plan; SWMU 62/0T 37
Corrective Actzon Plan; and Groundwater Ti reatment System ” dated February 2005 -[heremaﬂer
referred to as the GWTS Q&M Manual (Earth Tech, 2005)] and site- spemﬁc Record of Declslon
(ROD) and Correctlve Action P]an (CAP) reqmrements ' '

12°  CONTENT OF REPORT, REPORT CONVENTIONS, AND METHODOLOGY
AND RATIONALE ‘ ' ' :

1.2.1 Content of the Report
The content and 'orga‘nization of the remainder of this repon is described below. -

Sectidﬁ 2- Groundwater Treatment.System (GWTS): This section preSents (i) an overview of .
. the GWTS (11) background (ie., constructlon phases and GWTS components), and (m) the '

. general basewnde geologlcal and hydrologlcal settmg

- Section 3 = 'SWMU 4/LF04 OU3 (LF 04) " This section presents (1) an overview of LF04 (i.e.,
background; 51te hydrogeo]ogy and conceptual model, ROD obJectxves and remedlal system
description);. (ii) LF04 operational data for the current reportmg penod (111) LF04 remedial

performance evaluation; and (iv) conclusmns and recommendatlons for LF04. _
- Section 4 = SWMU 20/0T20 (OT20) ThlS sectlon presents (1) an overview of OT20 (1 €.

background site hydrogeology and conceptual model, CAP objectives, and remednal system
: descrlptlon) (ii) OT20 operatlonal data for the curfent reporting penod (111) OT20 remedial -

performance evaluatlon and (iv) conclusnons and recommendations for OT20.
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 Section 5 < SWMUs 3, 6, & 13/LF03 (LF03): - This section presents: (i) an overview of LF03

~ (i:e.; background, site hydrogeology and conceptual model, CAP'objectires and remedial system . . -

| 5 descnptlon) (u) LF03 operatlonal data for the current réporting ‘period; (m) LFO03 remedlal :

performance evaluatlon :and (lV) conclusxons and recommendatlons for LF03

'Section 6— SWMUs 17& 24/0T 17 (OT 1 7):‘ This sectiori 'pr'eSentS' (i) an ov"e"rvie;v of OT17 (e,

o background site hydrogeology and conceptual model CAP objectrves and remedxal system

L evaluatlon and (iv) conclusnons and recommendatlons for the GWTP

descrlptlon) (i) OT17 operatlonal data for ‘the current reportmg period; (m) OT]7 remedlal

performance evaluatlon and (1v) conclusrons and recommendatlons for oT17.-

_-Sectton 7 SWMU 62/OT37 (0T37) This sectlon presents (1) an overvrew of OT37 (ie., o

* background, site hydrogeology and conceptual model CAP objectwes and remedlal system"'

-descrlptlon) (if). OT37 operatronal data for the current reportmg perlod (m) OT37 remedlal '

performance evaluatron and (IV) conclusrons and recommendatlons for OT37.

) Sectzon 8 SWMU 57/0T 41 (OT 41) & SWMU 61 ThlS sectlon presents (1) an overview of .
. 'OT41: and SWMU 61 (1e background site hydrogeology and-. conceptual model CAP

objectwes and remedlal system description); (n) OT41 and SWMU 61 operatlona] data for the ‘

-current reportmg perlod (iii) OT41 and SWMU 61 remedlaI performance evaluatlon and (1v)' o

.conclusrons and recommendatlons for 0T41 and SWMU 61.

Section 9 — Groundwater T reatment Plam‘ (GWTP): ThlS sectlon presents (1) an overvrew of the_
'.GWTP (u) GWTP operatlonal data for'the current reportmg period; (iii). GWTP performance

- .~ Section 10 — GWTIS Sz)mrrzary and ConcIu'sions "I'hrs section presents the general conclusrons :

and recommendatlons related to the overall operatlon of the GWTS '

S_ectio‘n_] I- Refe_re_nces:- 'Thi_s section pre_sents th_e'references used in the preparation of this

' report,
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1.2.2  Report Conventions

In multiple ections of this feport, there are several types of information presented from the same

- source or with the same conditions or contéxt. To enhance. the reviewer’s ability to proceed .

without encountering the restatemeént of inforr'nation sources, conditions, or other repeated

i__nfonnation,.this seCtiOn collects the most prominent cornmonalities and presents them once as

'con'venti'ons Also, new terminology presented for the ﬁrst time is noted herem. K'ey'

_conventlons herein mclude the following:

o .Program naming — To be consist'ent with current Air Force terminology, the

Installation Restoration Program (IRP)" has been renamed the Env1ronmental

" Restoratlon Program (ERP) throughout this document. Documents referenced as _'

prepared prior to the change in termmology are referenced by the termmology in use

at the time of document completlon

-Approxzmatzons and data rounding for text a’zscusszons - Data transcnptlons from

tables to text for discussion and comparison purposes are oﬂen mtentronal ly truncated

. or rounded. Often, although not always, the text indicates’ “approxrmatel-y” in .such

cases. Data rounding aids in presentation of information where approx-imate'value_s
are more useful for comparison than exact numbers. An example of this application

is in Well flow rates and mass removal rates, where the data are better presented for

_companson purposes using approximations rather than exact data, valld to several

‘decimal places directly transcrlbed from a table.

Chemical contaminant nammg Key contaminants that are encountered numerous

times in most text discussions :are typlcally abbrevrated (TCE for trlchloroethene or

-. trlchloroethylene c1s -DCE for crs-l 2-d1chloroethene and PCE for perchloroethene._

or tetrachloroethene.) | Other contammants although encountered multlple times (e.g.,
vinyl chloride and chloroform), are not abbrevrated Chemlcal symbols or formulas |

(e:g., As for arsenic) are typlcally not used

GA100539_DRAFTFINAL_20110308.doc : 1-4 . AR - _Mg;c_h 2011
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T e Average flow rate data— The flow rate data-are generally based on the aVerage-_ﬂow.' |

 rate for a given period (i.e., total flow divided by total time duration, or effective flow - -

‘rate) unless otherwise specified. - The instantaneous flow rate for an operating pump:
".w_ill be 'higher than the reported Iave’r'ag'e (effective) flow -r'ate and may .reﬂect" the -

equlpment‘ capability (i.e., pump capacity) more accurately However _the
instantaneous flow rate of the pump does not reflect: the true operatronal condmons of

- awell, as ‘there are a number of othér’ factors that 51gmﬁcantly mﬂuence the rate of

; groundwater recovery and _extraction (e.8.5 pump placement m the well cand-

' operatlonal cyclmg, well screen type and constructron shethods, aqu1fer condmons .

_ groundwater recharge, and system backpressure) Therefore average flow rates are :

. typically used in monitoring and evaluation of the_goperatlonal _con_dr_tt_ons of re_medl_al_ o

: systems

. _Groundwater elevatzon data — Unless otherwnse noted the source of the groundwater

elevat1on data. is the “Final’ Basewzde Groundwater Sampling; Sprmg 2010” SR

N (AECOM 2010) Groundwater elevatlons w1thm actlve recovery wells (RWs) and
extractron wells (EWs) contmually change w1th tlme due to’ pump cyclmg Therefore
. - the measured groundwater- levels for these locatrons are not reported herem, unless

: otherwnse noted.

. Groundwater analyttcal data sources and summary presentatzon in tables - Unless ‘

otherwrse indicated, the source of the- groundwater analytlcal data is- the - “Final -~
y Basewzde Groundwater Samplmg, Spring 2010 (AECOM 2010) For each site; .

" tabulardata’ summary presentatlons have been comp1led and are- presented for the

"purpose of facilitating discussion of the vanous evaluattons and syntheses made : ”
. These summary tables, unless otherw1se mdrcated mclude only the parameters that " - -

- are detected durmg the current reportmg penod and do not mclude other parameters |

. analyzed for, but not detected. - The: values-repor_ted in bol_d text in the_ tables 1nd_1cate "
. that the-parameter is detected at or above the laboratory detectior limit, and values
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re_spectl_ve Maximum Contaminant Level (MCL) or--Remedial Level (RL) value:
- specified by the appropnate regulatory document (CAP or ROD). |

Trend analyszs — Throughout the discussmns of md1v1dual 51te data, statlstlcal

evaluations of - data trends have ‘been made to enable enhanced understandmg of .

plume condmons and to evaluate the performance of the remediation systems Unless:

stated - otherw:se the methodology. employed for these evaluatlons is the
nonparametric Mann-Kendall test method. '

. 'Mass removal estimates, GWTS restoration sites — Mass removal estimates were ;
E calculated by averagmg the concentratlons representative of the reporting period and

multiplying this average concentration by the total flow for the reéporting period.

'With this'approach variability in the number of samples; sa‘mpling frequénciesl
elapsed time between samphng events ﬂow rates, and operatlonal downtimes are

normahzed over a period of one year @i. €., reporting period). For mass removal

estimates, only the eight most prevalent vo]atile organic compounds (VOCs) (e, 1-

2-dlchlorobenzene, 1-4-d|chlorobenzene benzene, chlorobenzene c1s-DCE PCE '
TCE, and vmyl chloride) were selected, based on an evaluation of the data collected
from the - GWTS in its eritirety. On a site- specific basis,. other. contaminants of -
concern (COCs) may have been detected and contrlbuted to overall mass removal, but
contnbutions of these other COCs were assurned to be neghglble when compared to |
the more prevalent COCs. S '

Mass Femoval estimates, GWTP - Mass removal estlmates were, calcu]ated by

| averaging the concentrations representatwe of’a given month and multiplying this

'average concentratlon by the total flow for that given month: The reason for using

monthly averages (unhke the annual averages used for the restorat;on sites) is that

more frequent sampling “('i-._e_., Itwice:a month ver_sus one to three times a year) is
performed at the GWTP. To remain consist_ent with the mass removal estimates from
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a " the GWTS restoration srtes the elght VOCs hsted in the prev:ous bullet were selected . |

. 'for the GWTP mass$ removal estlmate calculations. Other 'COCs were detected and _ .

. contributed to overall mass removal,.but the contrlbutlons of .these other COCs were
~ assumed to be negligible when compared to the more- p_reva_lent COCs.
o GWTS and GWTP shutdowns — There are two types of shutdowns: (i) reportable

‘shutdowns; and (ii) other temporary shutdowns or downtimes related to minor -

-"':._-I'mai'ntenance activitieS' Repor’t’able ‘shutdowns are defined "i'n 'the GWTS O&M o

failure for a duratlon of more than 24 hours and (n) for. each of the GWTS snes a o

. mechanical or electrical failure that results in a reduction of ﬂow to- levels of 25"‘ '

: than 24 hours. Reportable shutdowns requ1re notifi cat:on to the appropnate regulatory
agency Other temporary shutdowns or downtimes related to routine O&M actlvmes
that do not meet the criteria listed above do not require notlf catlon '

e, Ramfall data = Precnpltatlon has a prrmary and direct mﬂuence on the average annual -

o 'ﬂow rates for the GWTS wells Addmonally,- perlods of excess ramfall or drought )

can affect contammant concentrations. To allow for complete- evaluation of the data a

_over time with respect to prec1p1tatlon, Table 1<1 has been prepared to present the
~ annual precipitation for each reporting period since the GWTS began operatlon'
.'Ramfall data in the table, as well as presented elsewhere in this report, were obtamed
_ from direct communication w1th the Robins AFB Weather Center, _
. Operatlons and maintenance of GWTS wells = Throughout the year acti'vities are .
_ --hleve] ‘These activities commonly consist of elther well rehablhtatlon efforts or pump
: .optlmlzatlon Well rehabilitation typlcally consrsts of addition of a reagent to the I_ '
well to mmgate biofouling. Pump optlmlzatlon commonly cons1sts of replacing the-

pumip, motor, or associated piping in kind; replacing the pump, motor, or a_ssocmted
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piping with a higher or lower __capacity_syst'e’m'; lowering or raising the pump; '

' 'r'eplacing the valves; etc.
' 1.2.3 Methodology and Rationale

The methodology and rationale employed in the development of the individual festoration site

: sectlons were as follows. For each site, a complete and thorough review -of historic and current '

reporting year information, data, photographs (as appropnate and avarlable), and other resources o

was.conducted. Followmg this review, an evaluation, and a synthesrs of the historic and current. |

-data were conducted to evaluate the remedla] performance of each snte in the context of remedla]

objectives set forth by the respective ROD or CAP

This methodology is consistent with the approach deecrihed .for Remedial Process Optimization
(RPO) Phase I prog'rarns 'détai.led in the. Air Force Center for Engineering and the Environment
(AFCEE) and Defense Loglstlcs Agency (DLA) publlcatlon entitled, - Re_rrredial Process
Optzmzzatzon Handbook” dated June 2001 (AF CEE, 2001) ' |

— —— - - — - o e
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GWTS Annual Progress Report (December 2009 - November 2010)
Robins Air Force Base, Georgia

Table No. 1-1

Historical Precipitation for Robins Air Force Base

Monthly Precipitation during Reporting Period (inches) 0.2
Total 5
Reporting Period l’re‘:?p';ut:tlion December | January | February March April May June July August | September | October | November
(inches)
Dec 2009 - Nov 2010 55.1 9.48 9.57 3.58 372 1.33 3.71 6.93 4.12 3.77 5.74 0.64 2.49
Dec 2008 - Nov 2009 46.5 5.64 0.86 1.34 6.82 4.66 4.68 2.47 3.40 1.75 6.27 5.74 2.90
Dec 2007 - Nov 2008 48.4 7.91 4.13 5.90 2.47 3.58 2.10 3.73 3.01 6.68 1.92 3.18 3.74
Dec 2006 - Nov 2007 38.6 4.71 4.12 2.36 1.69 1.78 0.06 5.00 5.76 8.32 3.11 0.98 0.67
Dec 2005 - Nov 2006 26.8 4.18 1.06 3.36 1.10 1.61 1.18 2.45 4.87 1.99 1.04 1.49 2.48
Dec 2004 - Nov 2005 43.1 0.76 4.60 4.60 7.51 3.04 2.10 9.80 3.88 3.92 0.30 0.87 1.67
Dec 2003 - Nov 2004 46.9 2.31 3.26 4.28 0.49 1.24 2.36 5.20 0.86 7.14 14.71 223 2.78
Dec 2002 - Nov 2003 53.0 2.10 2.23 3.80 6.89 447 6.52 10.36 8.09 5.26 1.22 0.00 2.08
Dec 2001 - Nov 2002 39.3 1.86 3.53 3.06 5.30 3.99 1.78 - 3.04 441 4.79 4.58 2.96
Dec 2000 - Nov 2001 42.1 2.52 2.11 0.87 10.31 2.86 4.94 5.97 2.59 3.66 2.86 0.39 2.99
Dec 1999 - Nov 2000 36.2 2.08 5.32 0.77 6.51 0.87 0.29 3.96 247 3.43 541 0.82 4.22
Dec 1998 - Nov 1999 43.4 1.33 6.89 2.49 4.12 1.26 0.81 7.21 6.24 3.70 2.15 3.83 3.40
Dec 1997 - Nov 1998 60.7 7.48 5.50 7.74 6.03 8.52 1.65 3.44 7.19 2,57 8.89 1.14 0.54
Oct 1997 - Nov 1997 6.19 7.28

Note:
-- Data not reported by Robins AFB Weather Center.

() Precipitation data are reported beginning October 1997, which represents the startup of the Groundwater Treatment Plant (GWTP) and associated Groundwater Treatment System (GTWS).
@ Precipitation data were obtained from the Robins AFB Weather Center.
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Annual Progress Report for the Groundwater Treatment System

" December 2009.- November 2010

2.0 GR_()UN]_)WATER TREATMENT SYSTEM (GWTS)

R
)

- This. sectlon presents 0} an overView of the GWTS (ie., -introduction, . location, -and

background), (11) the GWTS current operatlonal settmg, and (m) ‘the general basewrde'

'.'hydrogeologlc settlng
21 GWTS OVERVIEW

2_.'1':_1.I'_‘.'Introduction o

- '_Robi_'n's-' AFB is .'located“ in central Geo__rgia, appr_Ox:'imat_ely-_ 18 --m_-iles south: of MacOn,__" _Gedrgia-.' E

" The Robins AFB property encompasses an area of 8,435 acres'and'oc'c'upies a large. portion' of

: .the Ocmulgee River terrace and ﬂoodplam of northeastem Houston County (Flgure 2-1). As one - '

of the most actlve Air Force Matenel Command (AFMC) bases, Robins AFB; through its host
“unit, the Warner. Robins Air. Loglstlcs Center (WR ALC) performs Programmed Depot

Mamtenance (PDM) and other support activities on a variety of aircraft. The Base consrsts of
38 mrlhon square feet (f%) of maintenance shops, 1. 7 mrlllon f of admrmstratlve space and 3.5
mllhon f? of storage space (Flgure 2-2) The Base’s: runway is the largest in. Georgla, measurmg _
| o 12,000 feet (ft)- long by 300 ft wide, with two.1,000-ft overruns Robins’ AFB’ houses a2

commumty that in 2010 mcluded 259 famrly housmg units and nine dormltorles

Because of the numerous and complex operatrons performed at the mstallatlon Robms AFB

:'encounters a srgmﬁcant number of ongomg and one-tlme envrronmental issues-and concems

_ mcludmg ~ compliance, restoration, samphng, pollutlon preventron natural and cultural )

© resources, and public interaction. As part of the. aggressrve and proactrve approach taken by.‘ '.
- Robms AFB to- manage these envrronmental rssues the former Environmental Management'
| .Dlrectorate (EM) now the Envrronmental Management Branch of the 78th Civil Engmeer Group. N
(78 CEG/CEAN), investigated potent_lal_ly cont__ammated sites, ldentlf' ed'a number of sites that -
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requu'ed correctnve actxon evaluated altematlve remedlal technologles, and developed correctlve.- .

actlon strategiés for each site.

During the fitid=1990s, an evaluation of remedial altemative's"for groudeater 'contamlnation at
several sites was performed. The result of this 1evaluat|on was.a decision to de51gn construct
-and operate a mult1—sxte (basewnde) P&T system as’ the primary remedlatlon strategy. The
- - system was desxgned so that the P&T system could be supplemented on an as-needed basis with’
.other remediation technologles [e.g., air sparge (AS), soil vapor extractlon (SVE) monitored
natural attenuation (MNA), enhanced bioremediation, etc.] in localized areas. The P&T system :
| l(herem referred” to as the GWTS) consists of the followmg key components (1) strateglcally'
placed groundwater recovery and extraction wells and leachate collectlon wells located at
various restoration sites;: (i) a network of conveyance piping (or force mam) and (111) a- .'
centrallzed GWTP, whlch recetves and treats the groundwater extracted from various restoratton
‘sites: pnor to dlscharge A basewnde GWTS with a centralized GWTP was shown to have’ a
sxgmﬁcant hfe—cycle cost-savings potentlal to-the government when compared to the hfe-cycle

* cost for dlstnbuted treatment systems located at each restoratlon snte
212 -GWTS Locati_on

The GWTS stretches throughout the Base from the north (mdustr1al and. ﬂlghthne areds) to the
'south (resndentlal and recreational areas) "The GWTP is centrally located east of the Greater
Base Industrial Area (GBIA) at 780 Rlchard Ray Boulevard Bunldmg 358. F igure 2-3 shows the -
lGWTS as currently conﬁgured, mcludmg the locatlons of the GWTP, associated restoration
 sites, and the network of conveyance piping. Figure 2-4 presents the momtormg well network_
.for the basew1de samplmg event, along with a generahzed dep1ct10n of the groundwater )
contammant plume for the pnmary contammant of coricern at each of the GWTS sites based on

the data collected in the sprmg of 2010
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' '2.-1;3 GWTS Background

Robins AFB began operation of the GWTS in October 1997 Initially, the GWTS was desngned

‘and constructed to: support the remedlal activities associated with two restoration sntes (1 e., OT20 -

"' ‘and LF04). The initial desrgn referred to as the Phase 1 Pro_|ect, mcluded (i) six groundwater,

recovery wells and four leachate collectlon sumps (toe drains) at LF04 (n) four intertm measure' '
“hot spot” groundwater extraction wells at OT20; (iii) a centraltzed GWTP with a treatment
~ capacity of 300 gallons per minute (gpm), and (lV) a nétwork of underground dual-walled.
conveyance piping from these two sites to the GWTP:- Addmonally, the decontammatxon pad
located off Richard Ray Boulevard (north of the LFO4 main entrance gate) was connected to the
GWTP to pump and treat potentially lmpacted water from decontammatlon activities and/or_
mvestlgatlon-related act1v1t1es The Phase 1 desrgn mcluded sufficient flexibility for potentlal-"-
.future expansion in antlclpatlon of brmgmg other restoratlon sites online. Since its startup in .'

1997, the GWTS has been expanded several times, as described below.

The Phase 11 (Mega) prOJect (completed in May 2000) expanded the GWTS to collect and treat
'groundwater from two additional restoratxon sites (l.e. LF03 and 0T17) The expan51on

includ'ed' @) nine g’roundWater extraction wells, .one-groundwater mterceptor trench, and five |
leachate collectlon wells at LFO3 (i) five groundwater extraction wells (1 €., four vertlcal wells
-and one horlzontal well) at OTI7 (m) a capacity - mcrease to'900 gpm at. the GWTP and (iv) the
expansmn of the . conveyance piping network to’ support the added extractlon systems

Additionally, the expansion design provided a means to pump condensate from the LF03 gas .

collectlon system dnrectly to the GWTP.

_The Phase 11 pl'OjCCt (completed in July 2002) further expanded the GWTS to collect and treat. '
groundwater from two more restoratlon sites (OT37 and OT41) and also mcluded an expansion
of the OT20 extractxon system The expan51on included: (1) two groundwater extractlon wells at

0T37; (n) four groundwater extraction. wells at OT41 (m) seven addmonal groundwater
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© éxtraction wells at ‘OT20 (for a total of 11 extractiori wells there); and .(iv) the extension of the

conveyance piping network to link these wells to-the GWTP.

‘In 2007, the Base expanded the LF03 and OT20 eXtraction s'ystems by adding-one additional
" extraction well at both sites (i.c., LFBEEW10 at LF03 and OT20EWI2 at OT20). Both wells

. 'began,operat'ion on 17 May 2007. The e'xtract'ion_ system at LF03 was ﬁlrthe'r expanded in 2007
to include five dual-phase (vapor and leachate) extraction wells installed within the area
contamed by the LF03 slurry wall. Opjeration.of these five extraction Iwells began on 25 June
-2008.

2.2 -.GWTS OPERATIONAL SE',I_'TING DUR_ING_ REPORTING PERIOD

- AS conf gured during the reporting penod operatlon of the GWTS included. the followmg ma_|or.

' components and processes.

o« LF04- | |
o The groundwater recovery system at LF04 was shut down, with regulatory
' I_ approval, on 1 February 2007 to evaluate the suitability of MNA as an alternative |
remedial approach for the site. | In 2010, the United States Environmental
Protection Agency (us EPA) (in-a 26 May 2010 letter ﬁom Hugh Hazen of the
US EPA. to. Fred Ofto of Robms AFB) and the Georgia. Department of Natural
-Resources (DNR), E_nvnronment_al Protection Division (GA EPD) (in a 6 July
2010 letter from Amy Potter of the GA EPD to Mark Summers of Robins AFB)
approved the transition of the site remedy to MNA. = As pa_rt of routine
maintenance, ‘the site recovery wells are operated _perlodically to mai'ntai'nj_them. in

an operati'onal condition in the event that they need to be reactivated.

o Decontammatlon water and mvestlgatlon der1ved waste (hqund) collected at the

'.decontammatlon pad
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. OT20 -

]

(o]

Nine " groundwater extractlon wells (OT20EW1 OT20EW2 -and OT20EW6
through OT20EW]2) [Note: Pumpmg from OT20EW3 OT20EW4 and
OT20EW5 was dlscontmued w1th regulatory approval on 8 November 2006 ]

Groundwater and condensate collected by an- SVE system

. LF03 =

o}

]

Seven groundwater extraction wells (LF3EW3 through LF3EW7A LF 3EW9 and
LF3EW10) [Note: LF3EW! and LF3EW2 were shut down with regulatory
approval, on- 7 January 2002 and 8 November 2006 respectwely LF3EW8 was
shut down w1th regulatory approval on 23 April 2009) ]

One mterceptor trench (LF03 lnterceptor Trench) [Note The LF03 lnterceptor
Trench was shut down, with regulatory approval, on 23 April 2009. -However, the
pump in" the trench is periodically operated to remove groundwater. that

accumulates in the trench ] C

Frve leachate collectlon wells (LF3LC1A through LF3LC5A) [Note ln March
2003, the leachate collection wells . originally designated. as’ LF3LC1 through
LE3LC5 were replaced by new wells (in the same vaults) that extended to the top
of the conﬁmng clay layer; hence, the initial designation was appended with an
« A”]

Leachate collect1on from five dual-phase (vapor and leachate) ext.ract1on wells

mstalled w1thm the area contamed by the LFO3 slurry wall began on 25 June
2008 =

Condensate collected by the landfill gas collection and SVE systems

———— NS e — — = —
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OT]7— . . _ :

o Three vertrcal groundwater extraction wells (0T17EW2 OTl7EW4 and
.OTl7EW5) [Note: Pumping from OT17EW1 has been drscontmued thh
regulatory approval, since 23 August 2004.]

s One horizontal groundwater ex_tract_j_on'well_(O;l‘-l7EW3).,.. .
OT37- | o
o One groundwater extraction well (OT37EW2) [Note OT37EW1 was shut down, o

with regulatory approval on 23 Aprll 2009) ]

OT4l and SWMU 61 —

.o Three groundwater extraction'wells (OT41EWl through OT41EW3) [Note:

Pumping from OT4lEW4 was dlscontmued with regulatory approval on 7
August 2007.] - ' '

‘GWTP -
o Treatmerit _f_low ca'pac"i'ty-: 900 gprn.

‘o ' Primary - process. steps at the GWTP 1nclude clarifi catlon equal1zat1on pH

adjustment, fi ltratron chemrcal/ultravrolet oxldatlon granular act1vated carbon :

‘treatment, neutrallzatlon and dlscharge monitoring.

o The GWTP is llnked to the r'estbratlon sites by mrles of foree main piping that -
carry contaminated groundwater from them to the plant for processing and by a
fiber optics network that enables real time commumcatlons with, and monltormg

.of equipiment at, these s1tes

o In addmon to groundwater recelved from. the restoration sntes ‘the GWTP also.
: l’BCClVCS potentially 1mpacted decontammatlon ‘water and mvestrgatlon denved'-

waste (liquid) collected at the LF04 decoritamination pad or by direct dellvery.
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“The opérational and performance details of each of these components afe discu's_s"ed' further in

subsequent sections.
23 Gl*iNERAL‘ BASEWIDE_‘ HYDRO‘GEOL"()’%;IC S'ETTING o

- ,Robms AFB is underlam by Coastal Plain Physrographlc Provmce sedlmentary formatlons of

' '-mamly Quatérnary and Cretaceous age overlymg a basement complex of Paleozonc metamorphlc
rocks. The Cret_aceo_us sediments dip and thicken to the southeast at a slope of 20 to 30 ft per
rﬂilﬁ- Baéttd on regional information provided by thq United .Stat.e's_,_Ciep!d_gicali's,h_r_v,,'é'y (USGS)

in the vicinity of _the-j Base, the crystalllne basement Ls'estimated to be 'approximatel_y 700 ft deep

(Clarkeetal, 1985). * . J O N

Three Cretaceous geologlc units have been recogmzed at Robms AFB, mcludmg, from oldest to
'youngest the Eutaw- Blufﬁown Formatlon (Blufﬁown), the Cusseta Formatlon and the Rlpley-
a Provrdence Formatlon (Provrdence) The' older Tuscaloosa Formatlon may be present beneath

. the Blufftown at the Base, but no conﬁrmmg borehole data are avallable
The B]uﬂtOwn FormatiOn con“sists p'rimar'ily of white=to-buff colored medium-to-coarse,
moderately well-sorted sand with 1ntercalated kaolmmc clay lenses and sparse gravel The upper

surface of the umt outcrops m the Echeconee Creek area northwest of the Base but reportedly

dips to nearly 400 ft below ground surface (bgs) at the southern boundary of the Base. In. th_e .

. 'vic'ini_ty'._ofthe Base, the BlufﬁoWn F‘onnaﬁ_on has a thickness of approximately.-_SSO_fio_ 400 ft..

_ .The overlying Cusseta Formation is’ ﬁner-gralned than the Blufﬁown and is compnsed of gray-

" brown to blursh-gray, and/or reddish colored sllghtly ‘micaceous, stiff, ¢lay and sandy: clay In

. some areas of the Base, two relatively contmuous clay layers, separated by an. 1ntervemng mrddle -

| -sandy unit, define the top and bottom of the formation. The Cusseta is often recogmzable on

borehole geophysncal logs by a lower resrstrvrty value and mcreased gamma count 1nduced by

e S — — i -
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the clay layers In places, nearly half of ‘the unit thickness may be composed of clay. The =

estimated thlckness of the Cusseta Formation is approxrmately 100 ft in the v1cm1ty of the Base.

Pre_v.ious- i_nve_sti_gators assigned the uppermost Cretaceous deposits at the Base to the Ripley;
- Providence Formation. Although the Riple'y and Providence Fo'nnations are distinctly separate
the Rlpley-Prowdence Formation (Prowdence) Thls unit is compnsed of cross- bedded tan to
fed-brown, fi ine to coarse, sand and clayey sands mterbedded w1th lenses of whrte, tan, and llght _
"-purp]e kaolmmc clay. The formation is exposed in outcrops along the western side of the Base
except in areas where it is covered by ﬁlly-or by floodplain deposnts that veneer most of the area
hen-eq_th the runway and flightline areas. D_isco'r'itinﬁdi_rs clay lenses are present »yithin 'the '
Providence Formation. The thickness of the Providénce Formation beneath.the Base ranges f'rom'
8010 150 ft. - L | o |

. Quaterhary deposits include a variety of surficial fluvial sediments associated with terraces of th,e.

s C)cmdlg‘ee River system, including fluvial gravel, sand, clay, silt, and peat. .The'se deposits range .
from a fe—w'feet to as much as 30 ft thick and cover the eastern surfa(:e erea of the Base. In many
areas, Quaternary alluvial deposits are essentlally mdlstmgmshable from the underlymg '

Cretaceous deposxts because they mainly consist of these deposrts reworked:

" Though each is not everywhere presént, in descendmg order the fo]lowmg prmc1pal

.hydrogeologlc units underhe Robins AFB (Flgure 2- 5)

e surficial aquifer; _
e Quaternary g_l_lilyial aquer;
¢ upper Providence aquifer';
Doen 'Iowe'_'_r Provi_den_cé aQ!-ti_fer—;'
& Cusseta aquitard; and

e Blufftown aquifer.
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Wells classnf ed as “surfi c1al” at several locations on the Base are’ screened locally in reﬁJse or
'ﬁll materxals that overlle the Quatemary alluvial or the upper Prov1dence aquifers. Groundwater'

. -within the surfi c1al materlals forms ]ocallzed dlstmct hydrogeologlc units. (herem referred to as

surf‘ C1al aqu1fers) Surf cial aqu1fers are present at several sites at the Base mcludmg LFO3 and S

LF04.

The Quaternary alluvial aduifer'consists of peat, clay, sand,' and'gravel layers that overlle the
.Prov1dence aqu1fer in the Ocmulgee RlVCI‘ ﬂoodplam The: Quatemary aquxfer is exposed along
_the east; srde of the Base generally in the area desngnated as wetlands and pmches out to the ‘.
“west along a lme roughly parallel-to the western edge ¢ of OT4] and LF04 The westem extent of :
Ithe alluvial aqulfer 1s represented on relevant fig gures by a green dashed line. labeled
-"‘Approxlmate Quatemary Alluvnum Contact.” In most areas, the alluvnum is in direct hydraullc,
_commumcatlon with the underlymg Prov1dence aqu1fer and,, typlcally, it is dlfﬁcult to. dlstmgmsh B

between these two umts based on hthology

The Prb'viden'ce aquifer 'cons‘ists of fine to coarse'grained sand'with'interlayered ls'ilt:'and. clay' '
This aquifer outcrops over the west side- of the Base and underlles the alluvial aqulfer to the gast.
The Providence aquifer is subdivided into upper and lower units, pnmarlly based -on the: aqu1fer

thlckness to facilitate dlscuss1ons of hydrogeology and the extent of groundwater contammant.

plumes. The d1v151on between the upper and lower Prov1dence aqu1fers has’ been arb1trar11y e

assrgned an elevatlon range of 180 to 2]0 ft above Mean Sea Level (MSL) In addmon, the o

upper Prov1dence is. further divided info three subumts desxgnated as “top”, “mlddle” and
“bottom zones for the purpose of contaminant plume mapplng and- discussion purposes at two
| _51tes (1 é., OT20 and OT41) based on termmology prov1ded in the respectlve CAPs Whlle the _-
' "'Provxdence aqu1fer isan important drmklng water supply in areas down d1p fmm the Base where RS
the formatlon thlckens it is not.used for drmkmg water supply at. the Base or in the unmedlate

vicinity of the Base.
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Below the Providence aquifer is the Cus‘seta,' which acts as an aquitard to the underlyi'ng
_ Blufﬁown aquifer. The Cusseta is reported to lnclude two layers of clay, each 10 to 50 ﬂ thick,
separated bya sandy zone 30 to 75 ft tl‘lle :

The Blufﬁown aqu1fer comprlsed of the Eutaw-Blufﬂown geologlc formatlon forms an
" éxceptionally thick unit (thought to exceed 350 ft of productrve aquifer). Potable and process
water.is produced from the Blufftown aqurfer using water-supply wells at the Base. The reported

yield of some of the production wells is more than 1,000 gpm

. Regio_n'a'l groundwa_ter flow at _'the Basé is typ'i'cally",f_ro_m west to.;ea's't toward the (5"c_:r'nulg"e'e River.
floodplain. In surficial _aqluifer.s at thie Base, the potentiometric surface is 'repr_esented by the
_water table, which gerierally mimics the surface topography " Groundwater flow in the upper '
: Prov1dence aquifer -is from west to ‘east, -and it eventually elther underflows or dlscharges
: vertrcally upward into the Quatemary alluv1al aqulfer to the east which is approx1mately 20 to.

30t thick i in this vicinity." Groundwater ﬂow in the Quatemary alluvial aqutfer is from west 1o

" east, generally the same .as in the’ upper Prov1dence aqu:fer Groundwater movement . in the

. lower Providence and Blufftown aqurfers is snmllar to that descnbed f'or the upper Prov1dence

_ .._aqulfe_r

_ '.Along the westem half of the Base (the recharge area), a downward gradlent occlirs between the' -
'upper and lower Provndence and, to a lesser extent, between the lower Prov1dence and Blufﬂown '.

aqu1fers Vertlcal movement between strata is restricted by locally dlscontmuous- clay units that
.occur throughout the Providence formation. The clay units within the Cusseta form an aquitard,

| , whlch 1mpedes the amount of groundwater ﬂow between the Prov1dence and Blufftown aquifers.

L . Along the eastern side of the Base near the Ocmulgee River ﬂoodplam upward flow oceurs

from the lower Prov1dence and Blufﬂown aqulfers into the shallower overlymg aqulfers

i
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Annual Progress Report for the Groundwater Treatment System
December 2009 - November 2010

3.0 SWMU 4/L_F04- ous-

SWMU 4/LF 04 was desrgnated as a National Pnontles List. (NPL) site consrstmg of two: ERP_
_ sites: (1) LFO4 and (ii) Sludge Lagoon Waste Pit 14 (WPI4) The NPL site was’ mltlally d|v1ded
l © into three OU_s.. (i) 018} wasr.def ned as the-LF_QA_ and WP14 source areas; (ii) (_)UZ was_-deﬁn,ed _ |

as the wetlands and surface wate_r impacted by the OU1 source areas; and (ii_i) OU3 was defined .

as the groundwater imp’aeted by the OUI sources areas. .OU2 was later deter_mined:.to, not be- -

associated with contaminants from LF04 (US EPA Position Letter Operable "Un_it 2, Wetlands,

. Robins:AFB, Warne_r Robins, Georgia, August 2003); and therefore, OU2 is no longer-a part of .

the NPL site and was addressed separately under the Resource Conservation and Recovery Act

| (RCRA) regulations delegated to.the state of -Georg'ia The -GA'EPD granted OU2 tentative No

" Further Action (NFA) status on 12 Apnl 2005 and final NFA status when the Robms AFB’s

Hazardous Waste Permit was updated on 29 September 2006 ou2 is not further dlscussed'

herein. ThlS section of the Annual Report pnmanly focuses on groundwater 1mpacted by LF04 _
and WP14 (e OU3) Throughout the remamder of thls document SWMU 4/LF 04 is- referred- '
" toas LFO4 '
This -'section presents:’ (i) an overview of LF04 (i.e., background, hydrogeology.-' and COnCeptuai'
model ROD summary, and remedial system descnptlon) (n) operatlonal data pertment to LF04

 for the current reportmg penod (iii) LF04 remedlal performance evaluatlon and (1v) conclusions ** |

- and recommendatlons
3.1 'SWMU 4/LF 04 OVERVIEW
3.1.1 Background

LFO04 is located centrally within the Base bouhdaries, as shown on 'Firgure 2-2." The site layout )

for. LF04 is shown on Figure 3-1A. LFO04 is a 45-acre landﬁll that was operated from 1965 to - -

" 1978 for the dlsposal of general refuse and industrial wastes WP14 is a 1.5-acre unlmed lagoon

" . GAI00339_DRAFTFINAL_20110308.doc - -1 . - 8T Marck 2001



Anmlal Progress Report for the Groundwater Treatment System
December 2009 - November 2010 -

.. . . N Ll - - oo

- used from 1962 to 1978 for the drsposal of mdustnal waste treatment plant (IWTP) sludge _"
, (including electroplatmg sludge) and other miscellaneous mdustnal wastes, such as solvents and

orl_s.. WPl4.was closed in 1978 by capping with a clayey sand cover approxrmately 5ft tl_uok_._

~ In 1982, Robms AFB conducted a basewnde survey to identify and assess past hazardous waste"
. disposal practlces LF04 and WP14 were ldentlf ed as comprising an aréa with high potentlal for
groundwater contamination and, as a result, were placed on. the NPL under the Comprehenswe

Environmental Response Compensatlon and Lrabrllty Act (CERCLA) in 1987.

Site investigations at LF04, WP14, and the adjacent wetlands began in 1980 (Law ‘Engineering - |
and Testing Company, 1980). In 1989, Robins AFB entered mto a Federal Facnlmes Agreement
(FFA) with thie GA EPD and the US EPA to establish procedures for- develop;ng, 1_mp_lementmg,"l .
and.- r'nonito_ring appropriate response actions in accordance with éER’CLA', the Nation'a'l

Contingency Plan (NCP), and ttie -Geo'r'g“:ia Wasté Management Act.

WhilelRernedial Investigation (RI) activities were ongoing in the e_arly 1990’s, interim RODs.

(IRODs) were approved in 1991 for OU1 a.:nd in 1995 for OU3. Based on the findings of the RI
activities, and in accordance with the IRODs, Robins AFB began implementing. the following -
" interim rneasures (IMs). | '
" ‘s In 1996, Robins AFB remediated WP14 by first treating the waste mass u'sin'g' in-situ
- -volatlllzatnon followed by excavatlon and solidification (note that the solldrﬁed

‘ sludge was placed on top of LF04 and covered) )

. .In 1997, six groundwater recovery wells (RW1. through RW6) were insta_lled along
~ the northeastern corner of LF04, and four leachate 'p'ump'stations (LF4PS1 th__rough .
LF4PS4), also referred to as toe drains, were inst__alled around the eastern half of LFO_4_
(Figure 3-1A). | RI | o '
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o “In 1998 a landfill co\ler'?_System cOnsisting of a geocomposite liner and a passive.
landfill gas venting system was constructed."' Addltlonally, a run-on diversion

structure was installed next to LF04. .

A Feasnblhty Study (FS) was ﬁnallzed in 1999 in support of the Final ROD The Final ROD was
submltted to the US EPA in 2000 and ‘was approved in 2004 (Earth Tech 2004b) A list of
COCs and their reSpectlve MCLs/RLs as presented in the 2004 Final ROD, are summarlzed in

- Annual Progress Reparl for lhe Groundwarer Treatmenl Sy:lem P

Table 3-1. Momtonng and recovery wells mstalled as. part of Rl and IM actrvmes and used -- .

'.durmg thrs reportmg perlod to‘monitor the performance of the groundwater recovery system are

'shown on Frgure 3- lB
: ..3.1.2_ Slte 'H');drog'edlogy and Conceptual Model '

'The cross-sect1on deplcted on Figure 32 lllustrates a hydrogeologlc model for LF04 The :

lfollowmg hydrogeologlc umts are present ini the LF04 area: .

" . surﬁcral a_quer;- _ .
e "'Quaternaril alluvial aqulfer; -
‘e upper Prow)idence aquifer;
e lower Providenc’e' aq'ulfer;
| ® Cusseta aquitard; and

T e : Blufﬁown aqu1fer (not shown on Flgure 3 -2).

These hydrogeologic umts are consrstent wrth those found elsewhere across the Base A more
‘detalled discussion of them is presented in, Sectlon 2. (GWTS) Groundwater ﬂow in these units

is generally to the east toward the Ocmulgee River floodplain.
.The refuse ¢ or fill mateﬁal that' comp'rises LF04 forms a, distinct' perched surl'lclal"aquifer that
- forms a dlrect hydraulic connection, both laterally and vertrcally, with the underlymg aquifers.

o The- extent of the surﬂc1al aqu1fer is prrmanly restncted to w1thm the landﬁll The groundwater
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: table' within the surficlal aquifer generally occurs at or near the ground ‘'surface to a"pprokim'ately
5 ft bgs, and the groundwater dlscharges to the wetlands east of the landf 1l before reachmg the

- Ocmulgee. Rlver floodpldin. -

The Quaternary alluvial aquifer consists of peat, clay, sand, and gravel layers that overlie the
uppe_r Providence aquifer. It eXte"nds fr’om.ithe.lwe__stern boundary of LF04 tothe Ocmulgee Riveér
ﬂoOdplain to the east. Below the landfill, there isa downWard vertical gradient from the _alluuial
- aquifer into the upper Providence aquifer. . East of the landfill, there is an-upward -,vert.ic_al-
g_radie'nt.and' -:g'fduhdlavaite"r" d'ischarges into the adjacent__wetlands ‘and/or the Ocmulgee River
floodplain. The majority of the groundwater contamination associated with LF04 is present
'wi_t_h'i_n.th-e alluvial aquifer and, for this Ireason, the groundwater recovery wells are screenéd in
this a_quife’r. | '. | | | | |

4

. The upper Provrdence aqulfer consrsts of fine to coarse- gramed sand thh mterlayered silt and.
. clay, and it extends contmuously under the srte Groundwater contamination present within the
upper Providence aquifer at LF04 has been shown to be associated with OT37, as discussed i in -
Subsections 3.2 (SWMU 4/LF04 Operational Data) and ‘3.3 (SWMU 4/LF04 Remedral_
Performance Evaluat1on) and Section 7 (SWMU 62/OT37)

- 313 ROD Sﬂmmary and Remedial SyS'tem Descnpt-ron -

The Final ROD for LF04 was signed by the US EPA in September 2004. As stated in the 2004
Final ROD, the remedial action ebjective (RAO) for OU1 is containment and exposure control.
The RAOS for OU3 are: (i) achleve contamment and _exposure control; (11) prevent potential

impact to adJacent wetlands and (i) restore groundwater to MCLs.

The remedy 1nst1tuted to meet the ROD obJectrves consrsts of the followmg major components

o For OUl containment. and exposure controls have been in place since the completlon-

of _mterlm measures in 1998. .The interim measures 1ncluded source area treat_r_n_ent_,

[ S p—
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- the landfill cover system passrve ventmg of the landf 1 gas and surface water

controls

.. 'For OU3,; the groundwater recovery system is comprlsed of a serles of $ix recovery

wells (RW1 through RW6) and four leachate pump statlons (LF4PS1 through |

LF4PS4). mstalled in 1997. In February 2007 the groundwater recovery system was
"shut down, wrth regulatory approval to allow for the ‘completion of an MNA study..
A chronologlcal summary of the individual system component shutdowns includes: -
- (1) RWl (February 1999) [RW1 was temporanly reactlvated from 24 February to l-'.-
- June 2005 and from 12 January to 6 September 2006]; (ii) LF4PS3 _(March 1999);
(ii'i).R'WiZ, RW3,‘._RW_6,- LF4PS], LF4PS2, and LF4PS4 (May 2602); and’ (iv): RW4' '
- and RW3 (February 2007). In 2010, the US EPA and the GA EPD approved the
transition of the site remedy to MNA - S | "
‘e 'When the system is operatlonal groundwater collected ﬁ'om the recovery wells is
" pumped to the GWTP - _.
. lContmual inspection .and mamtenance actrvrtles and mstrtutlonal controls/land use .
controls (LUCs) have been 1mplemented to restrict access to the 51te (land and '

' 'groundwater) and future land use.

- The 2004 Final ROD also states that continual’ optirization of the current groundwater recovery

: system should be performed by evaluatlng the system s effi cnency and ef’fectlveness Based on

"thls evaluation, the ROD states that, wrth proper techmcal ev1dence the declslon to modify the

: -s1te remediation approach from an actlve groundwater recovery system to a more: cost ef’fectrve -
natural attenuatlon remedy can be made As requtred by. the 2004 Fmal ROD the. second five-
| year rev1ew was completed in July 2006. (Geosyntec .2006b)..

As dlscussed in- the December 2005 to November 2006 Annual Progress Report and in the
Second Five-Yéar Review Report,- the groundwater recovery - system reached a point of

diminishing returns, and from a cost-benefit perspective, it was no longer eﬂ_‘ icient to continue
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.operati"on of the system. Consequently,'Ivr'ecommendations were made to discontinue pumping
from the groundwater recovery system and to transition the remedial approach to MNA. The US
EPA (in a 27 January 2007 letter from Dann Spanosu of the us EPA to Becky McCoy of Robms '
AFB) and the GA EPD (m a 26 October 2006 letter from Bruce Khaleghi of the GA EPD to
.Kevm Long of Robms AFB) approved the ‘shutdown of the groundwater recovery -system, and
the system was shut down on 1 Febnuary 2007. In addition, the US EPA requested
implementation of a study to evaluate the suitability of MNA as an altemative rem'edial approach
for this site, which the Base mltlated durmg the December 2006 to November 2007 reportmg

“period.

B’ased on a review of the data' collected during the MNA study and the site remedial progress
following the shutdown of the groundwater recovery system the US EPA (in a 26 May 2010
letter from Hugh Hazen of the US EPA to Fred Otto of Robins AFB) and the GA EPD (m a 6
July 2010 letter from Amy Potter of the GA EPD to Mark Summers of Robins AFB) approved
‘the transition of" the sité"r'ern_jedy'to MNA. The recovery wells are operated periodically to

maintain them in an operationa_l condition in the event that they need to be re'activated.

:Dunng the 2010 annual basewnde samplmg event the LFo4 momtormg and recovery well

network mcluded the fo]lowmg

\

. 'nme momtor"mg wells screened in the surficial aquifer' :
. 20 ‘monitoring wells screened 1n the alluvial aquifer, mcludmg one well m the
peat/clay layer and the recovery wells; _ '
o 11 monitoring wells screened in the upper Providence aquifer;
) .two monitoring; we]ls screened in the lower Providence aqulfer
e one monitoring well screened in the Cusseta aqultard (only a water level was

'co_l]ected at this we_ll, the well was not sampled); and
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° -seven monitorlng..:wells screened in the Blufftown aquifer (water lev_els were collected
at €ach of these well, but only two of them were sampled, in accordance with

.' regu,latory requirements).

As dlscussed m the December 2004 to November 2005 Annual Progress Report the

contammatlon in ‘the upper Prov1dence aqu1fer detected below LF04 orlgmated frofi OT37 S

- . which is located upgradlent of LFO4 to the west. Therefore as approved in the 26 October 2006 :
B letter from Bruce Khalegh1 of the GA EPD to Kevin Long of Robms AFB, dlscusswns related to

the upper Provxdence groundwater contammant plume in this area are presented in Sectlon 7

. (SWMU 62/0T37). It should be kept in mmd that some of the upper Provrdence wells are

o desngnated as LF04 wells; and therefore, for completeness analytlcal data collected from these‘-" '

e locatlonszlare presented in the data tables in this section .as._well-as Section 7 (SWMU 62/0_T3_7). R

32 SWMU 4/th04'OPERATIONAL DATA -
As dlscussed above during this reportmg penod the groundwater recovery system at LFO4 was
 notin operatlon w1th regulatory approval to allow the Base to- complete an MNA evaluatlon for- k '

_the site. In May and July 2010 the Base receivéd approval frofi the US EPA and the GA EPD,

:-'respectlvely, to transition the 51te remedy to MNA. Robms AFB contmues to mamtam the‘ :

, groundwater recovery system in an” operable condmon .as a contmgency measure. ) For' SN

'mfonnatlonal purposes, a summary of hlstonc annual flow data for each recovery well is
..-presented in Table 3 2. Yearly average flow rates are calculated based on-the operational penod .

of the well. The calculatlon does not account for periods of temporary downtlmes

The mohit'o_ring" prog'ram' during:" this _-'reporting"' pe'riod"' inélude;d:’ (i) groundwater '.l_evel '
measurements to eva]u'ate..groundwater flow direction; (ii) groundwater sampling for site COCs,
to évaluste remedial progress; and (iii) groundwater sampling for geochemical parameters ‘at -

- select well locations to-evaluate whether or not biotic natural attenuation processes are occurring -
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at the site. A summary of these data are presented below, and a detalled evaluanon of. the results =
is presented in Subsection 3.3 (SWMU 4/LF 04 Remedial Performance Evaluatlon)

3.2.1 Groundwater Level Measurements

Groundwater levels at LF04. were measured on 13 and 16 Aprll 2010, durmg the annual :
basewrde samplmg event. Water level measurements were collected ﬁ'om a total of 50 )
'momtormg wells during this reporting period. The locatlons of the wells are shown on: Flgure 3-
iB. Well construction information and water level measurement data are presented in Table 3-3
- Groundwater flow. dlrectlon is dlscussed in3.3. l "

3.2.2 Groun'dWater Samplin_g

* The LF04 wells were-sampled once during this reporting period as part of the annual basewide
““sampling event in April 2010. Samples were analyzed for VOCs. Additionally, select locations
were sampled for analysis of inorganics and geochemical parameters. The loeat_ions_of the

'grOun'dwater wells Sampled during this reporting period are shoWn on Figure 3-1B.

Table 3-4. presents a statlstlcal summary of the analytes detected in groundwater durmg this
reportmg period at LF04, and Table 3-5 summarizes the analyt1cal results. For ease of
presentatron and subsequent evaluation, the following discussion of -result_s_ for the L__FO4-'COCS'1s

grouped by hydrogeologic unit.

- In the surfi cral aquifer, two VOCs’ (1 ¢., benzene and chlorobenzene) and two
inorganics ‘(i.e., arsenic and thallium) were detected at or above,t_helr respectlve
MCLs. ‘Benzérie exeeeded the MCL of 5 miorograms per liter (pg/L)' at ﬁve. of the
nine sampled surf cial aquifer wells at concentrations ranging from 6.5 pg/L to 49
ug/L Chlorobenzene concentratlons were at or exceeded the MCL of 100 ug/L at
three of the nine sampled sur_f clal aquifer wells at concentra_tn_ons ranging from 100

pg/L’ and 380 ug/L. Arsenic exceeded the MCL of 10 pg/L at five of the nine
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sampled surficial aqunfer wells at concentratlons rangmg from 16.3 pg/L to 139 ug/L
Thallium was detected at low- concentratlons as estlmated ~values (i €. the results were
_ between the method detectlon l1m1t and. the laboratory reporting limit).

e In the Quaternary alluvial aquifer, eight VOCs (1 4-d1chlorobenzene benzene, carbon
- tetrachloride, chlorobenzene ¢is-DCE, PCE, TCE, and vmyl chlorlde) were detected _'

at or. above their respectlve MClLs. TCE is the most .prevalent coc detected in the
alluv1al aquifer. TCE concentrations m samples collected during the cUrrentreporting :
penod exceeded the MCL of 5 ug/L at elght of the 20 locatlons sampled The hlghest K
. TCE concentratlons were generally found along the northeastem perlmeter of LFO04, |

'whlch is the downgradient side of the landﬁll ‘The max1mum TCE concentratlon

: detected in the alluvnal aqunfer was 36 ug/L at LF4WP7 The remmaining VOCs e

_. _detected at concentratlons above the MCLs, were: generally near the former WPl4

' ':(le LF4 6and LF4WP1)source area. o .' ' ‘_

o In the upper Pr0v1dence aquifer, the TCE concentratlons along w1th the other

| .'detected VOCs, are assocxated with releases ﬁ'om OT37. Therefore, discussions -

: .related to the upper Providence groundwater contammant plume in the LF04/OT37'
-area are presented in Sect1on 7 (SWMU 62/OT37) _

e In the lower Prov1dence and Blufﬁown aqu1fers no contammants were detected
- -above the. MCLs ' S R '

33 SWMU 4/L.F04 R_E__MEDIAL PER.FORMA_NCE EVALUA_"'I“ION

Thls subsectlon presents a detalled review of the data presented in Subsect1on 3 2 (SWMU'-
4/LF04 Operational Data). The data are evaluated against the following ROD objectlves

summanzed earlier (m‘ 3.1 3) (1) achleve containment and exposure control (11) -prevent ]

3 potentlal 1mpact to ad_]acent wetlands and (iii) restore groundwater to MCLs. These evaluatlons_ -

 are presented to monitor the- remedlal progress at LF04
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33.1 Evaluation of Groundwater Flew-

‘As réboﬁed in 3.2.1, g'roundwatef. level measurem'ehts were collected from'50 monitoﬁxilg wells
in the LF04 area and the data were used to generate the potentiometric maps presented on
Figures 3-3 through 3-6, for-the sixrﬁcia], Qu’atemary alluvial, upper Providence, ‘._a_nd_ lower
. Providence aqui'fer.'s;'respectively. These 'data were supplemented with water level data from
‘monitoring wells located in surrounding areas. The information in Table 3-3 includes data from
LFo4 Onjy, and the table does not include all data used to eonstrucf the potentiometric maps. As
shown on these figures, grouﬁdwater ﬂo'.w. is generally to the east ahd northeast teWard the

wetlaflds and the Ocmulgee River ﬂood,plain__.'_

As shown on Figﬁre.3'-3' -groundwafer'in the surficial aqdifer flows in a'radial pattem and
dlscharges into the surroundmg wetlands and/or ‘upper Provndence aquers There is a
~ downward vertical - hydrauhc gradient across the entlre surﬁmal aqulfer at -LF04 .into the,

lunder]ymg_ al]uvxal aquifer.

Based on a review. of the'potentiometric data points for the alluvial and;Upper and lower
Providence aquifers, as shown on Figures 3-4 through 3-6, the ‘vertical component of the

hydraulic gradient reverses direction as groundwater flows from west to east. The vertical -

hydraulic gradient has a shght downwa.rd direction to the west of LF04 and transitions into an -

upward vertlcal gradient toward the center of the’ landﬁll which progresswely increases in the

wetland area east of the landfill. There may be, however, localized exceptions to 'these‘
' ~conditions (i.e.,.reversal or amplification of the natural gradient).

3.3.2 Evaluation of Remedial Progress

‘As pait of the_-aﬁnual-prqgreés- reporting ia’nd ‘ongoing remedial process thimizafion efforts,
current and historical site data are used to evaluate remedial progress at LF04. To facilitate these

efforts, a review of contaminant concentrations, ‘isoconcentration -maps, and time trend analyses
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is conducted Durmg this reportmg penod the’ groundwater recovery system was not in

operatlon However for completeness mass removal estimates from prevnous reportmg periods "

are presented in Tables 3-6 and 3-7. Addmonally, hlstoncal contammant-specrﬁc mass removal:' ’

_ -es__t_l_mates for ea_ch reco_very. well are presented in Append_lx D1. .

' TCE has. hlstoncally been 1dent|f ed as the prlmary COC for LFO4 groundwater contammatron

- and, therefore, was selected as the mdrcator parameter for the LF04 remedlal performance '

_evaluat,ron. During this reporting period, TCE was not detected at concentrations cx_ceedmg- the

MCLs in the surficial aquifer and lower Providenice aquifer, and, for 'this' reason, TCE plume -

maps have not been prepared for these aqu1fers As discussed prev1ously, a TCE plume map for: :

' the upper Prov1dence aquifer is presented in Section 7 (SWMU 62/OT37)

"I'he current TCE plume 'COnﬁguration in the'alluvial aquifer is 'dep'icte'd on Flgure 37 and' lS
presented in historic context on Flgure 3-8. Addmonally, statrstlcal trend analyses of TCE-'.
'concentratlons of mdlvrdual wells: were conductéd to better understand the p]ume condltlons and .
to evaluate the remedlal progress durmg the MNA study penod The nonparametrlc Mann-- -
Kendall test method described in Appendlx Cl was used in statlstlcal trend- analyses of the
| .avallable data. The results of the statlstlcal ‘trend analyses and the. full-51ze graphncal--_.

presentatlon of TCE cornicentration time trends are prov1ded in Appendlx C2 To assist in-the

; evaluatlon of the overall remedial progress the groundwater concentration t1me trends for the

- other prominent COCs @ e benzene and chlorobenzene) are also presented on the ﬁgures in

'. 'Appendlx C2 To evaluate coficentration tiends on a 51tew1de basis, smaller scale tlme trend -
| charts with benzene, chlorobénzene, and TCE concentratlons for a number of wells are posted on '
the TCE plume map presented on Flgures 3-9A and 3-9B for the alluvial aqurfer The followmg
. dlscussmns provide more detalls -about the current contammant dlstnbutlon and the remedlal _

progress for both the surfi cial and alluvral aqulfers
. Swﬁ_ciql Aguifer — In- 1998, the maximum  concentrations o_f'TCE"'a_nd' ¢is-DCE, a’

‘degradation daughter product of TCE, were.590 pg/L and 1,300 pg/L, respectively. -
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As a result of effective remediation and natural attenuation, the concentrations of

TCE and its daughter products have generally been _redueed to levels below their

: :--'respective MCLs and are no longer COCs in the surficial a'quifer- Currently, as-

dlscussed in 3.2.2, among the remammg contammants, benzene is the most w1dely
dlstrlbuted contammant, with detections above the MCL at five of the nine wells -
sam_pled_dunng- the current reporting perlod.. The hlghest concentratrons of benzene

are detected at the center of the landfill, with concentrations decreasing to non-detect

'along the eastern’ boundary (i:e., the plume is stable and not mlgratmg) A lrmrted

number of other contaminants (1 €., chlorobenzene arsemc and thalllum) are still

- present at generally low concentr_atlons_ in the: surficial aqurfer. The detections of -

these contaminants are generally consistent with historic data.and isolated to locations

within'the landfill. Additionally, groundwater data from the site generally indicate

that' the underlymg alluvial aqulfer and areas outsrde the landfill are not lmpacted by

benzene chlorobenzene arsemc or thallrum

' Alluvzal Agquifer — Hlstorlcally, as shown on Flgures 3- 7 and 3- 8 TCE concentratrons

have decreased sngmf' cantly The maximum TCE concentration of 2, 800 ug/L in

-. 1997 has decreased to'a maxxmum of 36 p.g/L in April 20]0 Also evident is a

srgmﬁcant reduction in the lateral extent of the contaminant plume which is currently a

-only approximately .one-quarter: of its 1997 size.- As presented on Figures 3-7 and 3-

'8, the leading edge of the groundwater contaminant plume has not migrated since the

' groundwater recovery system was shut down. 'TCE concentrations m groundwater

samples collected from momtormg wells located downgradlent and on the frmges of

" the plume decreased - from the concentratlons reported in the previous Annual

Progress Report [e.g., on the fringes of the plume TCE concentratlons have _
decreased from:15 pg/L to non-detect below the MCL at LF4WP10 from 30 ug/L to
14 ug/L at LF4WP11; and from 6.8 ug/L to 3.9 J (estimated) pg/L at LF4WP12] :

' Addltlonally, TCE concentratr_ons at RW_4 an__d_ LF4W.P7, located in _the core of the
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'plume; decreased from 26 pg/L to 20 pg/L and 60 ptg/L"to 36 ug/L, resp_ecti'vely. As
" shown on the time trends on Figure 3-9A, concentrations of benzene and
chlorobenzene remain above their re'spectlve MCLs at LF4-6 and LF4WPI. LF4:6is -
located withini the landfill ‘in the lmmedlate vicinjty of the former waste pit.
Groundwater collected from this locatlon exhibits the hlghest benzene (200 yig/L) and -
. chlorobenzene (2,100 pg/L) concentratlons at the site. LF_4WP_1 is located within the
landfill and approximately 130 ft downgradient of LF4-6 and the former waste pit.
.Ben'zene and chlorobenzene concentr'ations at this location are less: than thdse
: observed at LF4-6 and show decreasmg trends over the past three years. The benzene
and chlorobenzene concentratlons at LF4WP8 located approx1mately 170 ft
downgradlent of LF4WP1 contmue to. remam below the MCL, wrth decreasmg
trends. ' '

| Table 3-8 provrdes a summary of the sampling results obtamed for the geochemrcal parameters '
and chlormated ethenes at LF04. Based on these data, the geochemlcal condltlon of the alluvral
-a_qurfer is g_enerally aerobic, as indicated by" dissolved oxygen (DOY levels greater than one
| _milligram per liter (mg/L) and positive oxidation reduction potential (ORP). Additionally, the.

.'pH values (l e., typically less than 6) were outsxde the range of values i in which- blodegradatron

| typically occurs. .

The only exception to the above observations was the groundwater sample collécted from LF4-6,
which is located at the northeast corner of WP14: .As shown on Figure 3-10, conditions in the
grOUnd'vvater at this location are favorable for reductive dechlorination (ie, DO is less" than one
' mg/L ORP is negitive, pH is near neutral) Addmonally, natural or manmade carbon sources
[i.e., total organic carbon (TOC) at 29.2 mg/L] are avallable to provide energy for microbial

- activity. - Further, the presence of ‘methane, ethane, and ethene are 1nd1cat|ve of reductlve

' dechlormat1on at tl‘llS locat:on
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Figure 3-11 provides a spatial distribution of chlorinated ethenes within the alluvial aquifer. The
absence of PCE and TCE in the 2009 groundwater sample collected from LF4-6, coupled with
the detection of degradation products (i.e., cis-DCE, vinyl chloride, and ethene) indicate that
reductive dechlorination is occurring in the WP14 area, consistent with the geochemical data
presented above. Detections of degradation products were generally limited outside of the WP14
area, indicating that, in these areas, reductive dechlorination is either not occurring or is only

occurring to a limited degree.

Since the shutdown of the groundwater recovery system in February 2007, four sets of
groundwater data have been collected. Based on these data, there has been no plume migration,
and the majority of the wells have continued their decreasing concentration trends. Although
slight rebound was observed at a few isolated locations (e.g., RW3, RW4, LF4-27, LFAWP7,
LF4WP10), shortly after the recovery system was shut down, the level of rebound was generally
limited and well within the anticipated increase in concentrations expected after the shutdown of
the groundwater recovery system. Concentrations at each of these locations have since
decreased, with most locations continuing the downward trend that was present prior to the

shutdown of the groundwater recovery system.

Based on the data collected in 2010, of the 20 monitoring wells screened in the alluvial aquifer at
LF04, only eight have TCE concentrations that remain above the MCL (Figure 3-7). TCE
concentrations at these eight locations continue to show decreasing trends, seven of which
exhibit statistically significant decreasing trends. A review of the time trends indicates that
concentrations in these wells will continue to decrease at a rate generally similar to that observed
during the two to three year period immediately before the groundwater recovery system was
shut down. Based on a forward projection of these decreasing concentration trends, it is
anticipated that the TCE concentrations at LF04 will drop below the MCL within approximately

the next ten years.
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34 SWMU 4/LF04'-CfONc,LUsroNs .AND..RECQMNbArroNs

This subsection brleﬂy summarizes the ma_|or ﬁndmgs durmg this. reportmg perlod and. provides
recommendatlons for a, strategy for the upcoming reportmg penod(s) The findings are
-.mterpreted in the context of the RAOs for 0U3 descnbed in: the 2004 Fmal ROD (i€ achleve '

' containment and exposure control;: prevent potential 1mpact to adjacent wetlands and restore

', groundwater to MCLs). -
: 3_.:4"-.'1 Coriclusions
In summary, the followmg conclusions can be made w1th fespect to condmons at LF04

. As a result of effective remedlatron and natural attenuatlon prlmary contammants
(e . TCE and. crs—DCE) are ho longer detected in the surﬁcra] aqulfer Of the

residual conta_rmnants still present, benzene is the ‘most prevalent._ “The hlghest

' concentrations of benze'ne are detected at the center "of the landfi ll" with'. -

: concentratrons decreasmg to. non-detect along the eastem boundary (1 €. the plume is -
' 'stable and not- migrating). = A hmlted number of ‘other contammants (ie.,
chlorobenzene arsenic, and thalhum) are still. present at generally low concentratlons :
in the surfi cnal aqu1fer The detections of these contammants are generally con51stent'

.. with h1stor1c data and lsolated to locatlons w1th1n the landﬁll Groundwater data from

the. srte generally mdlcate that the underlymg alluvral aqu:fer and areds outsnde the :

~ landfill are not 1mpacted by these contammants _

. TCE concentratlons m the alluvral aqurfer have decreased srgmf cantly smce 1997 e
‘when the maximum TCE concentratlon was'2; 800 pg/L to a: maxxmum concentrat1on )

" of 36-ug/L in 2010, ‘The lateral-extent of the contammant plume has been reduced to

approximately one-quarter of its 1997 size. Concentrations on the leading edge of the

_plume decreased from the prevrous reportmg penod There has been no plume
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. migration, and the majority of the wells have contmued their decreasmg concentratlon o

tnends
> Concentratlons of benzene and chlorobenzene remain above their respective MCLs at
LF4-6 and LF4WP1 LF4-6 is gl_oca_ted within the landfill i in the_1mmed1ate v;_em;ty of
' the’ former waste’ plt Groundwate_'r eolleeted from this location exhibits the highest N
- benzene and chlorobenzene concentrations at the site. LF4WP1 is located within the
landf 11-and downgradtent of LF4-6. Benzene and chlorobenzene concentratlons at
: ,thls location are less than those observed at LF4-6 and show decreasmg trends over |
~ the past three years. The benzene and chlorobenzene concentratlons at LF4WP8 :
located downgradient of LF4WP1 ' continue to remain below the MCL, ‘with
. B decreasmg trends _. , , - . ' | N
. "'Based on the data collected as part of the MNA study, w1th the exceptlon of the area -
| _ in the vicinity of LF4-6, reductlve dechlormatlon is either not occumng or _1s_ only
occurring to a limited degree at LFO4 Abiotic attenuation appears to be the
predominant natural attenuatton mechamsm responsnble for- contammant reductlons
observed in the ma_|onty of the wells at 'LF04. Sllght rebound observed at a few.
_ _1solated locations during the prevrous three reporting perlods was limited and-well
within the anticipated increase in concentratlons expected after the shutdown of the
E groundwater récovery system Concentratlons at many of these locations have smce
decreased with concentrations at most locatlons contmumg the downward trend that

was present prior to the shutdown of the groundwater recovery system.
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342 Recom'rnendations

" In consideration of the data, evaluations, arld overall synthesis of -inform'atior:j contained: he'rein,
the transition of the site remedy to MNA was appropriate. The time frame" to achieve the'
I'remedlal Ob_]CCtheS with an MNA - approach is. rcasonable ‘when compared to operatlon of the
| groundwater recovery system and is anticipated to be on the order of approxlmately ten years.

Operatlon of the groundwater recovery system w1ll not provrde any additional benef t over an

" MNA approach Asa result, no process modlﬁcatlons are anticipated durmg the upcomlng year.
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Table No. 31
' Contammants of Concern for LF04 QU3 (Groundwater)

GWTS Annual Progress Report (December 2009 - November 2010)
' Robins Air Force Base, Georgla

Chemical . S = == — —Aqulfer - S
Lo oL (pg/L) Surfclal - Quaternary - | Uppér:Providence
-VO'Cs Benzenc B - . 1 S P L
’ Carbon Tetrachloride 5 _ X _ X
Chlorobénzene. 100 . L X X e
Cis-1,2-dichloroethene 70, X
‘{Tetrachloroethene 5 1 X _ X . C X
Tnchloroethene | 5 X - X 1 x
Vinylchloride || o X |
Metals  |Arsenic
© |Cadimiuim.
|Chiromium
o e

RS .

B Notes ] :
MCL - Maximium Contammant Level.
RL - Remedlal Level. '
. =~ ug/L - micrograms per litef.
- D1f not otherwise specified, RLs are equal to MCLs for Dnnkmg Water (2009 Edmon of the Dnnkmg Water '
Standards and Health Advisories).
@D MCL is the tap action level.

" GAL00539
2010.3-1 Contaminants of Concern.xlsx



“Table No. 3-2

Hlstorlcal Annual Average Flow Rates for LF04 RW Series Wells

‘GWTS Annual Progress Report (December 2009:- November 2010)

RW1?

Rw2® I]

Robins Air Force Base, Georgia

. -Rwi"’

Rw4®

RWs

Rwe®?

Total Flow

E|'

" Reporting Period " Total Flow Average Flow” " Total Flow |  Average Flow” ||l ‘Total Flow | Average Flow!" " Total Flow |  Average Flow” Average Flow'” -"fTotal Flow Avernge Flow"

' I @y | o | @mw ah | (epd) | G __Gab | (gpd) (ggm) IL @) | epd) | @m || @0 | @d | @m f @) | e zpm)
Decemiber 2009 - November 2010 ' - - - i - N - - - L e - _—_—"f - -
 Deceritber 2008 - November 2009 - - - I - - - - 1 - - | - - - - - - - -
December. 2007 - November 2008 - - - ﬂ - - - - = _ - I - — = —_ - - - - f
December 2006 - November 2007 - - - -~ —~ —~ - 4320973 | 68,587 -47:6 .2,985,362 | . 47,387 329 - - - I
December 2005 - Noveriber 2006 8269204 | 34745 | 240 | - - - - —~ |l 25746096 | 70537 | 4910 15665421 | 42,919 298 | - — -
December 2004 - November 2005 3842203 | 39206 | 272 f - - - - — | 24.073,115 | 66,228 46.0 20,592,768 | 56419 | 392 - ~ -
December 2003 - November 2004 - . - - - ~ 27433472 f 74,955 52.1 18,670,862 | - 51,013 35.4 - - ~
December 2002 - November 2003 - - I - - - - - 27,822,552 | 76,226 52.9 24418905 | 66901 | 465 - - ~
December 2001 - November 2002 - - - | 4432042 | 26,700 5781913 | 34831 | 242 15,900,186 | 43,562 30.3 18,555,348 | 50837 | 353 5733209 34537 | 240 II
December 2000 - November 2001 - - — Ji9a75057 | 25137 13,239,577 | 36273 | 252 14,119,760 || 38,684 26.9 11,132,467 | 30,500 21.2 :}1'2,960;375 35,508 247 |f
December 1999 - November 2000 — - -~ | 91640637 | 26,31 13,402,874 | 36,620 | 254 13,686,912 || 37,396 260 | 12,087,731 33,027 229  }12,447,138] 34,009 236 |
December 1998 - November 1999 1,671,814 | 22902 | 159 | 9332193 | . 15415229 | 42234 | 293 18,330,058 | 50,219 34.9 13,881,084 | 38,030 264 |h14213.970] 38,942 270 II
October 1997 - November 1998 8,991,794 | 21,107 | 147 | 9,109,819 | 14.9 16,918,510 | 39715 | 27.6 16,874,663 39,612 27.5 12,225,317 | 28,698 199 12,561,854 29,488 205 ||

) - All Wells it
Reporting Period “ Total Flow | Average Flow "
| SR Il @ @9 | @pm) ||
" December 2009 - November 2010 . B =
December 2008 - November 2009 — - -~ - -
Decemiber 2007 - November 2008 - - -
Pecember 2006 - November 2007 7,306,335 | 115,974 80:5.
Décember 2005 - November 2006 It 49,680,720 1336,_! 12 94.5. i
December 2004 - November 2005 || 48,608,086, | 133,173 [ 92.5 .
December 2003 - November 2004 46,104,333 125,968 875.
December 2002 - November 2003 52241457 | 143,127 | 994
December 2001 - Navember 2002 50,402,798 | 38,090 959 I
December 2000 - November 2001 60,627,236 166,102 | 1153 |
December 1999 - November 2000 . 61,265292 | 167,392 | 116:2 . l
8 [ December 1998 - November 1999 72,844,348 | 199,574 138.6
{I~" October 1997 - November 1998 _ 76,681,957 | 180,005 : |25 0 ]_|
Notes:
.gal - gallons:

.gpd -:gallons per-day. -
"gpm - gallons per minute.

-- Pump not operational:in the:given perlod of time.

M yearly average flow rates:in gpd and ‘gpm are calculated'based on thc operatlonal perlod of the: well However the calculation does not account for periods. of. temporary downtime.

@ RWT began operating in October 1997-and was shut down, with regulatory approval, on 11 February 1999. RW was temporanly reactivated from 24. February 2005 to-1 June 2005 and from 12 January 2006 to 6 September 2006

- DiRW2, RW3, and RW6 began operatmg in-October 1997 and'were shut down, with regulatory approval on 14 May 2002.-
“ RW4 and RWS began operating in October 1997 and were shut down, with regulatory approval, on | February 2007:
©) The toe drain-pumps began operating in'October 1997 and were shut down, with regulatory approval, on 17 March 1999-(LF4PS3).and 14 May 2002 (LF4PSI LF4PS2; and LF4PS4). The flow data-are-not: presemed
® I 2010, the GA EPD and the US EPA approved tmnsmon of the site remedy to MNA. :

-GA1007700
2010.3-2 HistAnlAvgFlowRates:xlsx



_ “TableNo. 3-3 o L
'LF04 Well Construction Details and Groundwater Elévation Data

. GWTS Annusl Progress Report (December 2009 --November 2010)
Robins Air Force Base, Georgia

! - Northing ' _ Easting - GroundSurface . _TOC Total Depth: WelliBottom Hydrogeologic " Screen Screen . Water . Notes
WellID R ) ) Elevation Elevation of Well Elevation - Unit ) Interval Initerval.. ' " DTW . -Level Elev.
L e () (ft above MSL) (ft above MSL) - (ftBGS) (ft above MSL) _ L (ftBGS) (fi above:MSL) (ft BTOC) «(ft above MSL) -
' LF46 95385360 2476795.53 25380 25589 250 22880 QUAT 150 - 250 ~ 2388-2288 - 53 25053 LN oy
_LF4-11 ~ 953080.72 2477755.53 250.74. 254.75. o 650 18574 UPROV _ 500-650 200.7-185.7 582 .. 24893 omo ;
| _ . LF4-17 953511.48 2478888.12 248.90 250062 - . 23.0 S 22590 ] QUAT 13.0-230 2359-2259 572 24490 . @ |
| _ ] LF4-18 | 95391878 __2478832.02 248.50; ... 25020 . . . 18:0 230.50 " QUAT - 80-180 - 240.5 - 230:5 512 . 24508 - . o -]
B : ~ LF4-19 . . 953242 88 © T 2479013.51 249.00 ' 248:67 o 25:0 T 20400 QUAT -~ -~ 150-250 - 234.0 - 224.0 R - 24517 - . : W
LF4-20. . " 953756.98 2476835.40 253.10 B 25640 80 " 245.10 SURF i 3.0-8.0 250.1-245.1 . 5.08 25132 ] s i
‘LF4-23 ' 953671 .81 . 247695329 - . . 25508 ] 259.04 . 27:5 227.58 QUAT . 17.5-21.5 2376 -221.6 8.17 - 250:87 . I '
"LF4-27 - | . 953399.69 - 2477511.62 . 25340 261.94 - 31:0 ' 222.40 QUAT 21.0-31.0 -2324-2224 12.54 24940 i W
LF4-28 i 953321.79 2477685.02 25120 R 256.73 B 80 243.20 SURF . 3.0- 8i0 248.2 - 2432 627 250.46 : n
LF4-29 ' 953066.75 . .. 247774347 ) 251.25 - 255.41 ] 8.0 243.25 SURF 30-80 - 248.3-2433 435 © 25106 B M
LF4-30 ; 952593.61 2477324.92 . 25396 C 25637 : "~ 285 . 22546 . . QUAT. B 18.5-28:5 235.5-2255 584 250:53 M
LF4-42 , 953567.15 247713990 - 25457 25880 "~ 570 -197.57 © ' UPROV - 47.0-570 - 207.6-1976 S 898 T 24982 ' [
LF4-44 0 953854.90 247679023 i 253:80 255.34 85 24530 SURF 35-85 250.3-2623 437 25097 . M
i LF4-46 , 952750.48 247657539 ] 262.35 . 26722 ] 260 - 236.35 ) UPROV ] 21.0-.26.0 241.4-2364 - . 14.95 25227 M .
1 LF4-47 F 953292.47-  2476725.87 259:68. - 267.37 - 215 23218 _UPROV "~ 225-215 237.2-2322 . 16.03 251.34 [ ,
. - _LF4-48 ' 953280.05 2476117.26 263.55 . 2714 - © 250 ) 238.55 UPROV - 20.0:- 250 . 2436-2386 - 1628 254.83 . M
[ vLraBLI - 952701.62 © 247494444 29945, 30223 . 2170 . 82:45 ' ‘BLUFF- . 207:0-- 217.0 92.5-82:5 4431 i 257.92 o,
LF4BL2 . 95221741 2475826.73 290:73 293.48 216.0 ] 7473 BLUFF 206:0 - 2160 84.7-74.7 3720 25628 ] j 0
LF4BL3 - 952568.09 . 247731436 25346 257:88 181.0 B 72.46 BLUFF e 171:0- 181.0 82:5-725. 438 - 25350 - AD.
_C LF4BLACU || 952990.40. 247770709 . 25623, . 25892 160.0 9623 = - CUSSETA 150.0- 1600 _106.2-962 . 882 © 25010 o
LF4BLS : 953593.55 2477093.08 ’ - 254.95 ] 258.76 I 176.0 - 1895 BLUFF 166:0:- 176:0 - 890-79.0 5.16 . 253.60 [0
LF4BL6 - i 953902.27 _ 247668414 25424 ' 256.04 150.0 - 104.24 BLUFF 140.0- 150:0 . 114.2 - 104.2 220 © 253.84 o [N
" LF4BL? | 95279421 2479148.06 24823 - 252.7% . 182.0 66.23 - BLUFF ] 172.0- 182:.0. ’ 76.2 -.66.2 - 176 25097 ®
LF4BLS i 953935.17 2478776.25 25040 I T "178.0 7240 BLUFF . 168.0-- 178:0 82.1-72.1 - 0.50 251.61 - [
LF4PR1 . 952689:82 247493094 299:53 301.98 140.0 159.53 . LPROV . 130.0 - 140.0 169.5- 159.5 - L. 4318 . 258.80" I ®
. LF4PR2 | . 9522018} " 2475828.43 290:94 © 29345 350 155.94 ] LPROV ) 125.0 - 135:0 . 165.9 - 155.9 - 3759 . 255.86 : M
" LF4PR3 I 95270172 . 247493124 - 29937 S 30172 70.0 ] . 229.37 . UPROV -60:0'- 70:0 239.4-2294 4260 - 25912 - o b
. LF4PR4 - || 952197.91 - 2475817.83 291.69. 294:41 ’ 70.0 B 221169 . UPROV B 60:0'- 70.0- 231.7-221.7 . - 37.87 . 256.54 . [
LF4WP1 . 953840.70 2476928.53 248:80 . 25222 7.1 . 2411.70 ‘PC . 46-71 - 2442 -2417 2.76 24946 - 0N
"LF4WPT = 95342280 2477883.23 24780 . 24935 13.6 . 234.20 QUAT 1L1-136 _236.7-2342 120 24814 ®
"~ LF4WP8 " 953874.70 " 2477093:53 250.50 - 250:83 17:2 T 233300 QUAT - . . 122-172 . 238.3-233:3: 141 . 249:42 ' : o
LF4WP9 ' 953647.70 247741353 24790 248.86 - 14.1 233.80 QUAT - 9.0-14.1 2388-23318. . 000 . " 24886 ' m
" LF4WP10 95356005 2478031.36 : 247.10 L 250.28 : 16.7 230.40 -~ QUAT 1.7-167 - ©235.4-2304 . 245 . 247.83 m
LF4WP11 " 953294.69 |- 7247805652 - 247.50- Lo 24846 16.4 _ ' C2300 " QUAT 11.4-16:4 236.1-231.1 : 0:86 24760/ ()
LF4WP12 952894.69 247798552 o 24750. 250.53 . . 17.0 - 23050 - QUAT . LO120-170 " 235.5-2305 L 217 24836 i o
" 'LSBS _953717.51 247635413 - . 259.82 - 263.66 ’ 16.0 24382 "~ SURF B 6.0.- 160 -~ 253.8-243.8 943 . . 25423 -
LSB11 " 953200.71 ] 247626233 26378 C27119 165 . © 247128 . SURF . 6.5-16.5 ) 257.3-2473 . 12.12, ] 259:07 - o
L:SB13 . - . 95313462 . 247656592 T 26580 . 268.44 170 ' 248.80 ] "SURF = =~ 70-170.  °  2588-2488 1618 - . ©. 25226 . .
. LSB14 - 052841719 . 247741952 - 25869 : 263.23 17.0 L 24169 - SURF - 70-170 251.7-241.7, -~ 1014 253.09 ' S
LSB15 953250.99 247747612 - 25676 ] 262.56 ] 170 239.76 - SURF 70-170 249:8 - 239:8 1009 _ 25247 o )
__RIN-2W 95296191 '2475895.43 . 27330 27514 50.0 . .223.30 " UPRQV ’ 40:0.- 50.0 . .2333-2233 1984 ) 25530 - .. W
"RH-AW 95261031 © . 2476044.63 276.00 - 21827 50.0 2600 - ‘UPROV - 40.0:- 50.0 . 236.0--226.0 . 2289 . 25538 o W J
"RII-6W 7 953055.31" | 247598563 26540 - ' 26588 - 241 24132 ] UPROV ) 14.1-23.7 251.3-2417 ‘1082 28506 2 .
RI-TW _ 95286861 - ' 2476146.13 269'60 273.24 _ 36:2 - 233.43 - ‘UPROV ] 26.2.-358 . 2434-2338 1834 _"254.90 . ’ " -
_ RWI1 L 953882.21 - | 2476679.53 253.80 255.95 375 . - 2163 o " QUAT . 22:5-325 2313-2213 ° 510 . '250:85 : ® |
RW2 ~' 953738.90. 247684442 . 25402 0 . 25644 . 349 - 21917 7 - QUAT . . 19.8-298 . 2342-2242 - - .. 569 25075 - L ®
_ RW3 __953078:56 ] 24777469 251.62 255.34 . 278 ] . 22382 . QUAT 17.8-22.8 233.8-2288 . 627 24907 - o m
. RW4 * 953327.61 2477672.89 . 25434 - 256.85 32.5 B 221.84 QUAT 225-215 . 231.8-2268 .- 749 T 24936 S m
T RWS. P 95366977 2477104.33 . 251.97 S 255.87 _ 2800 . . 223.97 B QUAT 16i0-260 . 2360-2260 . 577 250100 . o
~ RW6. . - 953564.13 2477274.89 253:02 . 256:13 . 320 221.02 " QUAT 2000:300 233.0-2230 - - 7.33 248:80 W
"TOC" - Top of Casing. ' : "t BTOC" - Feet Below Top of Casing, "UPROV" - Upper Providence. i ) Water leve! measurements were obtained from 13 to 16 April 2010. -
"DTW" --Depth-to Water. ’ - "SURF" - Surficial. : “LPROV" - Lower Providence. 2 ) - - : : ’
"fi above MSL" - Feet. Above Mean Sea Level. "PC" - Peat/Clay. - ' .~ "GUSSETA" - Cusseta.

*ft BGS" - FeetiBelow Ground Surface: ) "QUAT" - Quateriary Alluvium: . "BLUEF" - Blufftown.

GA 100339
2010:3-3 GW_Elev ation xlsx
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- = Table:No. 34 -
Summary Statistics for LF04 Groundwster Monitoring:(2010)

GWTS: Annual Progress Report (December 2009 - November 2010)

‘Robins Air Force Base, Georgia

Parameter

1 l2 dlchlorobenzene .

RL/MCL®Y

Total

Locations
Sampled®

Locations
‘Detected

Locations Maximum

over RLIMCL ~ Detection ~ iaximum

Lecation of  Aquifer/Unit
of Maximum
Detection

‘Detection

-600° 44 : _ LF4-6 ~ QUAT
1,2-dichloroethane 5 44 o LF4-46 - UPROV
,3-dichlorabenzene ] M 4 _LF4:6 ~ QUAT
1,4-dichlorobenzene 75 44 1 LF4-6  QUAT
2-butanone (MEK) _ 44 1 ~ LSB5 SURF
acetone L 44 o RI1-4W UPROV |
benzene- 5 44 11 _ 'LF4:6 QUAT
carbon tetrachloride 5 44 18 LF4-47 YUPROV
chlorobenzene 100 44 17 'LF4-6 QUAT
chloroethane ] - R 44 1 LF4-29 SURF
chloroform 80 44 i 1.F4-30 QUAT |-
cis-1,2- dlchloroelhene 70 4 18 LF4-6 QUAT :
cyclohexane ) 43 R LF4-44 SURF |
dichloromethane: (methy]ene chlorlde)' 5 44 2 ~ LF4BLI " BLUFF |
ethylbenzene 700 44 3 LF4-6 QUAT I
isopropylbenzene - 44 7 LSB14 SURF |
methylcyclohexane , 43 4 LF4-6 QUAT |
tetrachlorocthene 5 44 21 YPROV " '
toluene 1,000 44 5 LF4-6 QUAT !
trans-1,2-dichloroethene 100 4 - LFAWP9  QUAT
trichloroethene S 44 . 22 LFAWP? ‘QUAT _
vinyl chlonde 2 4 1  RWI1 _ QUAT |

s . ) 44 6 LF4-6 " QUAT

2010.3-4. Summary Statistics.xIsx

‘9 4 LSBS _
lanitimony 6 . 9 1 0 “LF4-28 'SURF . |
larsenic 10 9 7 5 Ine "LF4-28 SURF ||
[barium 2,000 9 9 0 1,520 LSB11 . SURF |
{lcadinium K 9 5 0 1.6J LSBS SURF
{catcium . b 9 9 - 173,000 LF4-28 "SURF ||
{chromium 100 , 9 9 0 12.3 _LSBIS " SURF
cobalt : ‘ 9 5 - 6.1) LSB13 SURF
llcopper j L 1,300 [ 9 .3 [} 17.8) LSBS - SURF
liron: B ' { 9 9 - 77,600 ‘LSBIl  SURF .
llead ' 15?9 [ 9 4 0 . 88 LSB14 _ SURF |-

_ Imagnesium S 9 . 9 66,200 LSB13 ‘SURF
. [manganese I 9 - 1,410 LSB15 ~ SURF
mercury 2 9 - A 0 1.0 _LSBIF SURF
inickel ek 9 ) - 143 LSBS SURF

! otassium o i 9 9 - ~ LSB14 _SURF
lllsodi'um. - 1T 9 9 - LSB14 SURF
ilthallium R 9 9 9 - LSBS. SURF
Avanadium: 9 -3 : LSB13 SURF
| ' ) 6 : LSBI5 UR

E 0, QUAT
flethene 11 1 - 0.06: LF4-6 QUAT
lmethane ] 11 1 - 13:0 " 'LF4-6' QUAT
ftoc T 4 - 292  LF4-6 - QUAT

‘GA100539 ' '

"J" - estimated concentration.
--pgfL. - micrograms per liter.
--mg/L - milligrams per liter.

---'RL - Remedial Level.

-- MCL - Maximum Contaminant Level
-- Shaded ar¢as indicate concentrations. exceeding the RL/MCL.

™I not otherwise specified, RLs are-equal to MCLs for Drinking Water (2009 Edition of theannklng Water Standards and

Health Advisories).

A MCLis the tap action level.
® Value-based on:the MCL of total Trihalometharies (THMs)

“ Samples analyzed by Sirem Laboratory in Guelph, Canada for ethane, ethene, and methane and by Gulf Coast Analyucal
Laboratories in Baton Rouge, Louisiana for TOC ‘in support of the MNA study.

) LF4-17 is sampled on.a‘biennial schedule and'was not scheduled for sampling in 2010. However, in support-ofithe MNA
study, the well was sampled, and the.sample was analyzed for volatile organics using method SW8260. This.method dld'
not include cyclohexarie or methylcyclohexane in the. analyte list.

‘Hydrogeoelogic units:
SURF - Surficial.
QUAT - Quaternary Alluvium.
UPROV - Upper Providence.
BLUFF --Blufftown.



_ _ Table No.3-5 h .
Summary of Analytical Results for 1.F04 Groundwater Monitoring Wells (2010)

} - . _' - - " GWTS Annual Progress Report (Deéeﬁlber 2009 - November 2010)
' ' Robins Air Force Base, Georgia

{ Location ID : | LF46 CLF4&1 LF417®  LF418 LF4-19 LF4-20 LF423 LF427  LF418  LF429  LF4-30 LF4-42 ‘LF4-44 .~ LF4-46 LF4-47 'LF4-48 _ LF4BL1 LF4BL2
E Sample Date | 4nanoto 41520100  4/16/2010 /152010 - 4/15/2010  4/1572010  4/1572010  4/1412010 41472010  4/15/2010  4/14/2010°  4/15/2010 4/14/2010 4/14/2010  4/152010 . 41572010  4/1672010 ~  4/16/2010 -
. Hydrogeologic:Unit . QUAT UPROV QUAT QUAT QUAT SURF QUAT " QUAT SURF * SURF QUAT UPROV SURF UPROV. . UPROV UPROV BLUFF BLUFF
! ‘Screen T 15-125 - 50-65 13-23 8-18 15-25 - 3-8 17.5-27.5 - 2831 3-8 ° 3.8 185-285 . 47-57 35-85 21-26 225-275 20-25 . 207-217 - 206-216
| ‘Sample Typé . ‘NORM - NORM: NORM NORM NORM . NORM- NORM- NORM NORM - NORM' NORM: NORM NORM NORM NORM NORM . NORM ‘NORM
,, R R R R R R B I BINA I e
2-dichlorobenzene: ' - . 600 490 -0:50 U 050U 050U 050U 50: 050U . :S0:U
1,2-dichlorocthane ' - 5 50U . 050U 0.50U 050U - 050y 050U . 050U 0.50.U 0.50.U 050U -0
f13-dichlorobenzene - ] 2100 . 050U 0.50.U 1 050U - 050U - 050 U 0.50:U 050U - 050U 0 050U
_[iu4:dichlorobenzene. - 75 FOA0ES G 0s0U . 012U 0.50.U. 050U - 050U 0:50 U 050U - 089 . 1.6. 050U 050U
'[2-butanone (MEK) ] ) q seouw | 50U 0.093 U 50U 50U 5:0:U): 50U 50U 50U 50w 50U 50U
- L f 500Ul 50U 12U 5.0,U 50U 5:0-UJ S0U 50U 50w 50w S0U 5.0U
benzene ' 5 EE005T] 00U 0054U 050U | 0.50U 0.50°U 0:50 U 0.50 Ut 0.50U 0.50:U 0.50U 050U
fcabontetrachloride 0 s soul 0:50 U 0151 0:50-U. 050U . 0.50:U) 4.6 14 00U - 050U1 . 25 ©0.50U
* [chlorobenzene - 100  Pe0sE | osoUu - 0027U 0.50-U 0:50U 14 24, 0:50 U I 1200 050U 0.50 U
chloroethane ' _ .1 sou 0.50 U 035U 050U 050U 0.50U 050U 050U 050U 3.7 0.50:U 0.50U -
chloroform i ' g0 | sou 050U 0.057 U. 0.50U _ 050U 050U 0/50 U: 050U - 050U 0.50: _46. _ 050U ] _
' ‘lcis-1,2-dichloroethéne =~ B 70 B %4 050U L5J 069 050U 050U 0 6.k 19 1 0.50Y 0.500U 0.50U 0.50U 050U 1.2 - 1.7 050U
: cyclohexane ] so0u 0500  TNA - 050U 050U 0.50U- 050U 0:50 U 050y 0.50U 0.50U 0.50 U 1.4 " 050U 0:50 U 050U
' dichloromethane (methylene chloride) .5 ] 50U 0.50-U 033U 0.50U 050U 050U 050U 050U 050U 0.50-U 0.50.U 0.50U 05U 050U  050U) 0:50 U
ethylbenzene: ) 700 | 14.0 © 050U 0.063.U 0:5011 0.50.U 0.50U 050U . 050U 050U 0500 050U 050U .. 050U 050U 0,50 U 050U
| propylbenzene: A~ sou 0.50U 0.035U 0.50U 050U 0.50U 050U 050U . 050U 1.7 050U 050U . 050U - 050U 050U 050U
I jmethylcyclohexane T 6p 050U O NA 0.50: 0.50:U 0.50'U 050U 050U 050U 0.50.U 0.50U 050U 24 050U 050U - 050U
" - ftetchilorocthene . 5 50U 050U 012U C 15 097 050U 1.7 ENUREMEd oS0y 0.50U. 0.69 0.50 U 0.50 U 0.50U 42 . 0:50 U
i |totuene - 1,000 510 050U 009U = 050U 050U 0.50:U 050U o 051 050U 050U - 050U 0:50 U 0:50U 050U 050U,
; trans-1,2-dichioroethene 100 S0U 050U 0.11U 0.50u 0.50:U 050U - 0:50 U 0:50 U. 0.50U 0.50:U 0.50:U 0.50U 0'50 U 050U 0 050U
f trichloroethene . ) i - 5 50U 050U " 47J 1.8 23 050U & AR T 050U " 50.50U 2.2 . 050U . 050U
l vinyl:chloride L L2 50U . 050U 050U 050U 050U 0.50U 050U 050U T 050U 0.50'U 050 0.50 U
| ) T 7.0 : o-U 0.50-U 0:50U 65’qu 05U Ap.so?u' . S0U 050 _g _
i o ] S . N/A . N/A - 2000 - N/A . NA N/A N/A N/A
i antimony . 6 . .N/A - NA - N/A . N/A ~  NIA N/A . NIA NIA . _ N/A 600U N/A N/A N/A ~ N/A N/A
| arsenic j i 10, NA N/A N/A N/A . NA NIA _NA T N/A N/A 130 N/A T NAC N/A . NA N/A -
"[ barjum: ) 2,000 NA NA N/A N/A © N/A CN/A . NA  ONA NA 216 N/A NA NA N/A N/A
; cadmiiim L 5 - NA . NA ~ N/A N/A N/A NA- N/A 50U . 50U ~ NA NA . 50U N/A - N/A " NA _ NA __ NA_
1 _ calcium L . "N/A " NA N/A ~ NA  NA N/A N/A C 173,000 . 146000 N N/A 33,900 "N/A N/A - N/A N/A N/A
\ .. chromium L 100 NA . NA N/A N/A N/A - 0,704 . N/A ONA 320 21d N/A - N/A 143 NA™ N/A - N/A NA . NA
' “|cobatt - : ) - NA ~ NA - N/A. ~N/A © N/A . 50.0U° N/A " NA . 500 U 0.70-): NA  NA 500U °  NA N/A ‘N/A NA N/A
- fcopper R T ‘NA - NA . N/A NA N/A 250U NA~  NA 250U 250U NA - NA 250U - NA NA  NA - NA_ NA
iron . B ' N/A . NA NA_  -NA _ NA 2,700 N/A - N/A " 74,900 T 66800 0 NA N/A " 42400 N/A NA - N/A - N/A N/A
Jtead” an : 152 O NIA - N/A - - N/A N/A  NA " 30U N/A NA 30U 30U N/A . N/A 304U T NA NA - N/A N/A ’ N/A
magnesium- - - “N/A. - NA N/A N/A “NIA . 2560] N/A N/A 18800 17,100 NA  INNA 5290 N/A N/A " NA- . NA N/A
manganése e " NA - T NA NA - NA ‘NA - . 415 NA NA MY T s NA - NA T o782 . N/A _ NA _NA __ NA  NA
mercury _ I ] 2 ‘N/A N/A N/A " NA - NA 020U N/A N/A 020U . 020U NK - N/A 0:20,U N/A NA - NA . NA_ N/A
~ [nicket. s ' . . NIA T NIA NA  NA_ . NA - 18] NA . NA- 1199 - 85J ~ N/A, . N/A L2200 N/A N/A . N/A . NA . N/A
assium: “N/A - NA - N NiA N/A . 3,750J NA _ N/A 22800 21,300 NA  NA 46400  NA N/A NA . NA N/A
) . NA - NA  NA N/A NA - NA © . NA 57,900 © - . 59,900 “NA 0 T NA 22000 N/A . N/A NA - NA - NA
thallium o ) 2 “N/A . NA N/A N/A " NIA ONA T N/A R e LR N/A N/A e T 4 N/A N/A . ONA N/A © N/A
vanadium i N/A . CNIA N/A NA . NA N/A N/A 500 U. N/A N/A 50:0:U N/A N/A N/A NA . N/A
zinc B ' S ' 200U NA 2000 NA ] A /A
TOC - ' ' 29.2 NA 0.26U © NA N/A NA N/A N/A

GA100539 S
2010 3-5 AnalyticalSummary-MontrWells.xlsx
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: : Table No. 35 .
Summary:of Analytical Res:ults for LF04 GroundwateriMonitoring Wells (2010)

GWTS Annual i’rogre’ss.Repbrf (December-2009 - November 2010)
- Robins  Air Force Base, Georgia -

,2-d|chlombenun_e '_ _

Location 1D
Sample Date
Hydrogeologic Unit

‘Sample Type

" LF4PRI1

4/152010:
LPROV

130- 140

NORM:

LF4PR2
4/1412010
LPROV
125-135
NORM

050U

LF4PR3
4/14/2010
UPROY

60-70

‘NORM

LF4PR4  LF4WP1 LF4WP7 LF4WP8 LFAWP9 LF4WP10 LF4WPH  LF4WPI2
4/162010
UPROV

4152010 4152010 41672010 41152010 41520100 41672010 4/16/2010
PC. QUAT QUAT QUAT ‘QUAT  QUAT ~
46-7.1  ILE-136 12.2-172 91-141  1L7-167  1.4-164

60-70

" NORM

NORM :NORM NORM ~ NORM NORM NORM

g

050U

QUAT.
12-17
NORM

050U

" LSBS
4/14/2010
‘SURF
. 6-16
NORM

LSB1t -
41152010
SURF

65-165

NORM

LSBI13

4152010

SURF
7-17

NORM

50U

LSB14-

" 4152010
.. SURF

717 -
- NORM:

‘LSB1S
4/14/2010
SURF.
7-17
NORM

RI1-2W
4152010
UPROV

40-50

NORM

- RIl-4W

4/152010
UPROV

 40-50
NORM

| xylenes

0%

0.50U

030U

-0.50 U

0.50:U

0.50U 050U ; 5 _ ~ 0.50:U 0.501U 050 3.6 9 F
1,2-dichloroethane - 5 0.50 U - 0,500 0.50 1 050U 25U 0.5( 0.50 0500 - " 050U - 0.50U 0500 050U 0.50U 0.50U :
1,3-dichlorobenzene - 050U "0.50i 050U 050U 250U . 050U 050U 0.501 0.50:U 050U 0.50U 10 053 050U 0.501
1,4-dichiorobenzene 15 050U 050U 050U 050U 58 - 050U 050U 0.50:0 050U 050U 0.50'U ‘18.0 7.6 6.1 0.50U
2-butanone (MEK) 50U 50U 50U 50U 2504 50U | 50U - 50U 50U s0U S0U - " 42) 5:0U 50U 50U

|acetone _ 50U 50U . 50U 50U 2504 50U . 50U 50U 50U 50U 50U 5.0U. 5:0U 50U 9.0
|benzene : 5 0.50U 050U T 0s0U 0:50 U ; 20 050Uy 050U 0.50U 050U i IREs 0.50
carbon.tetrachloride 5 050U 0.50 U 0:50 U 3.0 0s0u CEERXREEE  osou 1.4 0.63 050U 0.50U . 0.55
chlorobenzene 100 050 U 050U 19 S 050 U 24.0 0.50U 050U . 050U - 050U o 980 40 0.50'U
chloroctliane ) 050U 0.50-U 0.50 U: 0/50 U 254 0.50U 050U 050U 050U 050U 050U 0:50 U 0.50U g 0.50'U
chloroform 80" 0.50 U 0.50-U 0.50U 0.50 U: 250 050U - 0.50U 0.50:U 0.50:U 0.50.U 0.50 U 0:50 U 050U 050U 25 0.50.U
cis-i,2-dichlorocthene 70 050U 0:50YJ 0.50 U 0.50 U 25U 3.7 1.4 12.0 0:50 UJ 4i6 0:50 UJ '0:50 U 0.50U0 0.50-U : 0.65.
cyclohexane L 0.50U 050U 0s0U 0150 U 25U 0.50U 050U 050U 0.50'U 0.50U _ 050U 0:50U 050U 0.50U 250 0.50U 0.50y
dichloromethane. (methylene chloride) 5 0.50'U) 0.50:U 0.50 U 0.50UJ 350 050U . 050U 0:50UJ 0.50 U 0.50U "0:50 U 0:50U 0:50:U 0.50U 354 050U

ethylbenzene ' ' 700 0.50 U 0.50:U 050U 050U 177 050Uy . 050U 0.50U 050U 0.50-U :0.50 U) 050U 050U 0:50:0 2.2J 0.50:U

isopropylbenzene 0.50:U 0.50-U 0.50 U. 0.50 U 0.99'J 050U 050U - 050U 050U 050U 0:50:UJ 17 15 . 1.8 3.1 14

metliylcyclohexane - 0500 0.50U 0:50 U 0:50 U 1.5J 0.50U 050U 050U 0.50.U - 0:50 U- 0:50 U 1.0 . 0:50 U 25U 0.50U

tetrachloroethene 5 - 050U 0.50:U 0.50 U 0.62 250 15 RO 050U . 28 1.7J 0:50U 0.50U 0.50U 25U 0.50U

toluene : 1,000 050U .~ " 050U, 0.50U 050U 1.4J 050U . 050U 050U]  0:50U ©0.33J 0.50.0 7.2 0.50'U

trans-1,2-dichloroethene 100 "~ 0.50U 0:50 UJ 050U 050U 25U 0:50 UJ 0.50 U 0.50°U) 050U 0:50'U 0.50-U0 25U 050U

|richloroethene _ 3 - 0.50:U 0.50'U 050U 2.3 25U 050U L0520 394 050U 0:50'U- 050U 25U 0.50.U

vinyl chloride 2 0.50U 050U 0:50 U- 25U 0.50U 0.50U - 050 U :50 U 050U 050U 0.50U"

‘jvanadium

NA- . NA . N/A- N/A NA NA

NA

aluminum o N/A N/A I N/A N/A CNAT N/A N/A N/A N/A 3 200 U 36.0 N/A
“|antimony 6 N/A NA . N/A N/A NA . NIA N/A N/A _N/A N/A 600U ° . 60.0U - 60:0:.U 01l NA |
arsenic * 10 N/A NA N/A N/A ‘NA - - NA O ONIA NA ~ NA~ ~ NA NA -~ 100U 69J 100U NA |
|barium 2i000 N/A NA - "N/A N/A - N/A NA . NA N/A N/A N/A N/A 1,060 1520 850 I3 NA ]
" Jcadmium ) 5 ‘N/A N/A N/A N/A N/A NA NA "N/A _N/A. N/A - N/A © L6 5.0 0.30J 1.3J 0.70J N/A NA }
calcium N/A N/A N/A N/A . N/A N/A NIA - N/A NIA i N/A N/A 70,600 168,000 136,000 146,000 63,400 N/A NA |
- |chromivim 100 N/A N/A” N/A N/A N/A. N/A NA  NA . NA T NIA N/A 70 F 36J 95J 164 . 123 N/A NA ¢
cobalt - B N/A N/A N/A N/A NA = . NA CNIA N/A _N/A "~ N/A N/A 350 - L84 613 223 500U N/A NA !
copper . . © N 1,300 N/A N/A N/A NA NA . NA " NA " N/A. N/A . NA _N/A - 1784 25:01° 1564 10.74 250U N/A NA
iron - . N/A N/A CN/A N/A NA - NA - NA N/A TNAT T NIA NA 57,700 77,600 39,200 32,300 68,300: N/A . NIA._
flead =~ 159 N/A N/A. N/A N/A N/A N/A NA  NA - NA 7 NA N/A 3.0U 29) 2.1J 88 42 NA NA
magnesium ] N/A NA "N/A N/A NA - NA . NA - NA N/A . NA- . N/A 62200 246000 66,200 49,200 13,500. N/A NA
manganese . N/A N/A. N/A . N/A N/A "NIA . NIA - CNA . NA . NIA N/A 12 373 180 927’ 1AW N/A NA
mercury, 2 N/A N/A N/A N/A ‘NA NA NIA- N/A- NIA - N/A’ N/A 020U 0200 - 1.0 02000 020U N/A NA
nickel N/A N/A. * N/A N/A NA - N/A NA NA - - NA = NA & N/A 143 61.7 76.1 99.6 2033 N/A TUONA
" |potassium _ N/A N/A T NA N/A NA N/A N/A N/A. NA N/A . N/A 64,500 45600 72900 - 99200 16,500 N/A T N/A
sodium o NA . NA N/A N/A N/A - NIA N/A . " NA NA N/A N/A. 170,000 26,300 120,000 255,000 45,400 N/A. N/A
. | staltium 2 N/A N/A N/A N/A N/A  UNA  NA - NA. N/A NIA. N/A R ' : ST g TP N/A N/A
N/A N/A N/A ‘N/A B j 16.2 500U 2567 N/A N/A

“|zinc

123

544

TNA
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“Jethane N/A N/A - N/A N/A N/A 001U - NA - 001U 001U NA N/A N/A N/A N/A N/A N/A N/A
Jethene. N/A . N/A N/A N/A N/A 001U . NA 0:01U 001U NA N/A NA NA NA " N/A N/A N/A N/A
methane - NA - NA “N/A N/A N/A 001 . . NA 031 - 0.02 N/A N/A N/A N/A N/A N/A N/A NIA N/A
froc " N/A N/A - N/A N/A N/A - 15 N/A 1.oU ‘10U N/A N/A N/A N/A N/A N/A N/A N/A N/A



Table No. 3-5 -
Summnry of Analytwal Results for LF04 Groundwater Monitoring Wells (2010)

GWTS Annual Progress Report (December 2009.- November 2010)
Robms Air Force ‘Base, Georgia

Location [D RII6W ~ RI-TW ~ Rwi? RwW2? RWI® RW4® ~ Rws® RWs® | Notes

SampleDate 4/1512010  4/16/2010 41420100 41472010 4/142010 41402010 . 4/14/2010 411472010 | - - "J"-estimated concentration. -
" Hydrogeologic Unit UPROV " UPROV . QUAT QUAT QUAT QUAT QUAT QUAT : *U" -not detected (reported at detection limit).
Screen ’ 14.1-23.7 26.2-3538 225-325 198-298 17.8-228 22.5-275 .. 16-26 20-30 “US* - not detected (estimated detection liinit).
Sample Type ~ NORM' " NORM NORM NORM NORM " NORM . NORM. NORM " - pg/L - micrograms per liter.
) ) T ) ) ’ — mg/L - milligrams per liter.

il D e T SRS Gh iy e i L 23 ~ RL - Reinedial-Level _

1,2-dichlorobenzene - _ 600 0:50 U 0:50U 0.50U 0:50 U '0.50:U . <'MCL - Maximum Contaminant Level:

1,2-dichloroethane. 5 1 osouU 050U 050U 0500 0.50iJ — N/A indicates p ter not analyzed and/or value not available.

1,3-dichlorobenzene ) _ '0:50°U 050U 0:50U 050U © . 050U _— Bolded values indicate detections, ) : .

1 A-dichlorobienzene L 75 050 U 050U 050U  0.50U ‘050U -~ Shaded indicate ¢oncentrations st-or ding the RL/MCL.

2-butanone (MEK) C 50U 5.0iU) © 50U ) 5:0U) . 50U . “- Screened-intervals are givenin feet below ground surface.

acetone S S "~ 50U 5:0'U) 50U T 5.0W) ™ 1f not otherwise specified, RLs are equal to MCLs-for Drinking Waler (2009 Edmon of the Drinkinig Water. Standarids andHealth Advisories).
Jbenzene ) . ) 5 0:50 U 0.50.U 0.50.U 050U 050U @ RW1 through RW6 analytical results are included Lin this table since lhcy were used for monitoring purposes only during this reporting period.
carbon.tetrachloride ) 5 3.7 0.66 J- 0.50U 0.85J % ) MCLis the tap action level.

chlorobenzene ' . 100 . 050U 050U - 050U 050U | 3.1 0.50.U ) “ Value based on the MCL of total Trihalomethanes (THMs). :

chloroethane 0.50U 0:50 U 0:501U 050U 0:50 U - 050U 050U 050U ) LF4:17is sampled on a biehnial schedule and was not scheduled forsampling in 2010. H . in support of the MNA study, the well was sampled, and the sample was

* |ehtoroform - g0 | -0s0U 050U 050U 050U 050U 0.500U T 050U 0.50U lyzed for volatile organics using method SW8260.

cis-1,2-dichlorocthene 3 70 - 0413 ] 14 1.9 0:50U 17.0 28 0.50 U} . e7r . © Samples analyzed by Sirem- l.sboramly in Guelph, Canada for ethane, ethene, and inethane and by Gulf-Coast Analytlcal Laboratories in

yclohexane - ) . 050U 050U _0:50U 0:50U 0:50 U 050U 050U 050U Baton Rouge, Louisiana for TOC in support of the MNA study.

dichloromethane (methylene chloride) . 5 - 050U 050Ul 050U 050U 050U 050U 050U 050U ]| ' Hydrogeologic units: . . :

ethylbenzene ' 700. 10:50 U - 050U 0:50 U 050U 050U 0.50U 050U 10:50 U  SURF-Surficial. - : . - .

isopropylberizenc . 0:50U 0.50.U - 0:50:U° 0:50.U 0:50 U 0.50U 050U 0 050U .. PC-Peat/Clay. )
Imethylcyclohexanc ) ) ¥ 10.50 U ~ 0.50iUJ 0:50-U 0.50U 0.50 U 050U 050U 050U QUAT - Quaternary Alluviurn:
Jtetrachloroethene ' T s AN 43 13 050U 13 0.87 UPROV.- Upper Providence.
Jtoiuene 1,000 0:50U 0:50 U 0.50'U 0.50U 0:50 U 050U ) LPROV - Lower Providence:
'ﬂs—! \2-dichiloroethesie - 100 . 050U 0.50.U 0.50.U 050U 050U 050U BLUFF - Blufftown.

trichloroethene ] .5 R i e IS 050U 2.2 1.7 - Sample type:

vinyl chloride . _ 2. ] 050U " 050U SRS 050U 0:50 U 050U NORM - Normal.

0.50U

|alumirium L o : .
“fantimony . _ o 6 NA . . - NA N/A N/A N/A N/A
larsenic. ' : 10. N/A N/A N/A - NA N/A N/A
foarium . 2000 | NA  NA _ NA . NA_ N/A NA
cadmiumi .. I N/A N/A.- N/A N/A- N/A N/A
calcium® ] N/A . N/A N/A ‘N/A. N/A N/A
chromium_ L 100- N/A N/A N/A N/A N/A N/A
cobalt -~ . NA  NA NA - NA_ N/A N/A
copper L 1,300 NA -~ "~ NA NA . . NA. N/A N/A
“liron . , N/A " N/A . NA N/A N/A N/A
Jlead - : . 15% N/A ‘N/A - N/A - N/A N/A N/A
magnesium - - e NA NA - NA NA N/A N/A
mariganése o . B N/A . NA " ONA - -N/A.. N/A N/A
Imercury. I ' - : 2 N/A . N/A “ N/A CONA N/A N/A
Jnickel- . - N/A " - NiA NA - - NA N/A N/A
potassium | - N/A . . NA N/A o N/A- N/A N/A
sodium - S N/A . N/A N/A NA N/A " N/A
Nthaltium " ) EN © ONIA - O NA NA  N/A N/A N/A

ethane : : NA - NA 001U . 0.01.U 001U - 001U . 001U 001U

fethene - - L L N/A T NIA 001U~ 001U - 001U 001U - 00lU 001U

methane 0000000 000000} WA . NiA 047 007 - 0.1t 004 . 10,02 0.02 . : . : :

TOC _ . _ _ - N/A NA__ 20U 1:0U 16 I ¥ [FIVA . _ .
GA100539

2010.3-5 AnalyticalSummary-MontrWells. xlsx .
- . . -Page 3 of 3



Table No. 3-6
Summary of Contaminant-Specific Mass Removal Estimates for Entire LF04 Groundwater Recovery System

GWTS Annual Progress Report (December 2009 - November 2010)
Robins Air Force Base, Georgia

1,2-dichlorobenzene 1,4-dichlorobenzene Benzene Chlorobenzene Cis-1,2-dichloroethene PCE TCE Vinyl Chloride Total Organics
Total Annual Average Mass Average Mass Average Mass Average Mass Average Mass Average Mass Average Mass Average Mass Average Mass
Reporting Period Flow Removed Removed Removed Removed Removed Removed Removed Removed Removed
(gal) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
Dec 2009 - Nov 2010 -- -~ -- -- -- -- -- -- == --
Dec 2008 - Nov 2009 == -- -- -- -- -- -- -- -- --
Dec 2007 - Nov 2008 -- - -- -- -- -- -- -- -- --
Dec 2006 - Nov 2007 7,306,335 0.0 0.0 0.0 0.0 0.4 0.4 1.8 0.0 2.6
Dec 2005 - Nov 2006 49,680,720 0.0 0.0 0.0 0.3 3.1 4.0 15.1 0.2 22.7
Dec 2004 - Nov 2005 48,608,086 0.0 0.0 0.0 0.3 2 5.0 15.5 0.2 23.4
Dec 2003 - Nov 2004 46,104,333 0.0 0.0 0.2 0.2 2.8 4.7 16.3 0.0 24.2
Dec 2002 - Nov 2003 52,241,457 0.0 0.0 0.3 0.3 3.2 6.4 26.8 0.0 37.0
Dec 2001 - Nov 2002 50,402,798 0.0 0.0 0.5 0.8 3.1 5.9 44.0 0.0 54.2
Dec 2000 - Nov 2001 60,627,236 0.0 0.1 0.6 1.7 2:l 6.9 40.7 0.0 52.0
Dec 1999 - Nov 2000 61,265,292 0.0 0.1 2.3 1.9 S\l 5.9 53.4 0.0 67.4
Dec 1998 - Nov 1999 72,844,348 0.0 0.0 0.4 0.7 2.5 1ol 44.6 0.2 56.1
Oct 1997 - Nov 1998 76,681,957 0.0 0.2 0.2 0.7 2.8 12.6 65.5 0.2 82.3
Overall " 525,762,562 0.0 0.4 4.4 6.8 26.3 59.5 323.7 0.7 421.9
Notes:
Mgal - Million gallons. O RW1 through RW6 began pumping in October 1997.
-- Pump not operational in the given period of time. “ RW1 was shut down, with regulatory approval, on 11 February 1999. RW1 was temporarily reactivated from
) The sum of the masses of the individual reporting periods may not be equal to the overall mass due to rounding. 24 February 2005 to 1 June 2005 and from 12 January 2006 to 6 September 2006.
@ Historical flows and mass removal estimates do not include any contribution associated with the LF04 leachate ) RW2, RW3, and RW6 were shut down, with regulatory approval, on 14 May 2002.
collection system (i.e., toe drain pumps). ©) RW4 and RW5 were shut down, with regulatory approval, on 1 February 2007.
Historical Mass Removal Estimates for LFO4 Remedial System Cumulative Historical Mass Removal Estimates for LF04 Remedial System
(All Groundwater Extraction Wells) 4R (All Groundwater Extraction Wells)
90 _— 90 o S T I e
== Vinyl Chloride C=Cis-1,2-dichloroethene | | @Vinyl Chioride B Cis-1,2-dichloroethene |
| mmmTCE == PCE ‘ | WTCE BPCE .
=3 Benzene &= Chlorobenzene * a00 { | BBenzene @ Chlorobenzene 3 . .
80 - | E==m1,2-dichlorobenzene s 1 4-dichlorobenzene T 80 |_@1,2-dichlorobenzene ®1,4-dichlorobenzene | .
| ——Total Annual Flow (Mgal)
(The left y-scale should be used with the bars and the right y-scale 350 4 .
70 1 with the line.) [ =
| i = 300 1 L
60 60 g
= ]
s & 3
é 50 4 L 50 g E 250 A =)
® 3 [
> 2
] & i
§ 5 = 20 —
® 40 40 2 ©
g < g
2
= g g
30 4 30 * o 150 1
20 1 - 20 100 1 zt
Remedy Transitioned to Remedy Transitioned to
MNA — MNA
(Approval Received 2010) (Approval Received 2010)
10 1 F 10 50 4
0 o L WV A L 0 0 4 hY 4 VWV 64 4
Oct 97- Dec 98- Dec 99- Dec 00- Dec 01- Dec 02- Dec 03- Dec 04- Dec 05- Dec 06- Dec 07- Dec 08- Dec 09- Oct97- Dec98- Dec99- Dec00- Dec01- Dec02- Dec03- Dec04- Dec05- Dec06- Dec07- Dec08- Dec09-
Nov98 Nov99 NovO00 NovO1 Nov02 Nov03 Nov04 Nov05 Nov06 Nov07 Nov08 Nov09 Nov10 Nov98 Nov99 NovO0 NovO1 Nov02 Nov03 Nov04 Nov0O5 Nov06 Nov07 Nov08 Nov09 Nov10
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Table No. 3-7

Summary of Total Organics Mass Removal Rates for LF04 Groundwater Recovery System Components

GWTS Annual Progress Report (December 2009 - November 2010)
Robins Air Force Base, Georgia

rRW1-®) RW20) RW3DO RW4® RWs® RW6 O LF04 AREA TOTAL
Total Total Organics Total Total Organics Total Total Organics Total Total Organics Total Total Organics Total Total Organics Total Total Organics
Organics Annual Removal Organics Annual Removal Organics Annual Removal Organics Annual Removal Organics Annual Removal Organics Annual Removal Organics Annual Removal
Reporting Period Removed Flow Rate Removed Flow Rate Removed Flow Rate Removed Flow Rate Removed Flow Rate Removed Flow Rate Removed Flow Rate
(Ibs) (gal) (Itﬂgal) (Ibs) (gal) (Ibs/MEal) (1bs) (gal) (Ibs/Mgal) (1bs) (gal) (Ibs/Mgal) (Ibs) (éal) (Ibs/Mgal) (Ibs) 1(§al) (Ibs/Mgal) (1bs) (gal) (IbslM&

Dec 2009 - Nov 2010 -- -- - -- - - - - - -- - -- -- - -- -- - - -- -- --
Dec 2008 - Nov 2009 -- -- -- -- -- - - -- - -- - -- -- - -- -- - - -- - --
Dec 2007 - Nov 2008 -- -- -- -- -- - -- -- - -- - -~ -- -- -- -- - -- -- -- --
Dec 2006 - Nov 2007 -- -- - -- - -- -- - - 2.4 4,320,973 0.6 0.2 2,985,362 0.1 -- - -- 2.6 7,306,335 0.4
Dec 2005 - Nov 2006 1.2 8,269,204 0.1 -- -- -- -- - - 19.7 25,746,096 0.8 157 15,665,421 0.1 -- - -- 22.7 49,680,720 0.5
Dec 2004 - Nov 2005 0.9 3,842,203 0.2 == -- -- -- -- - 19.9 24,173,115 0.8 2.7 20,592,768 0.1 - == == 234 48,608,086 0.5
Dec 2003 - Nov 2004 - -~ - -~ -- -- -- -- - 20.7 27,433,472 0.8 35 18,670,862 0.2 -- - -~ 24.2 46,104,333 0.5
Dec 2002 - Nov 2003 -- -- - -- - -- - - - 30.5 27,822,552 1.1 6.5 24,418,905 0.3 -- -- -- 37.0 52,241,457 0.7
Dec 2001 - Nov 2002 - -- - 0.9 4,432,142 0.2 1.6 5,781,913 0.3 23.8 15,900,186 1.5 26.0 18,555,348 1.4 1.9 5,733,209 0.3 54.2 50,402,798 131
Dec 2000 - Nov 2001 - - -- 1.9 9,175,057 0.2 34 13,239,577 0.3 19.4 14,119,760 1.4 21.5 11,132,467 1.9 5.9 12,960,375 0.5 52.0 60,627,236 0.9
Dec 1999 - Nov 2000 -- - -- 1.3 9,640,637 0.1 2.7 13,402,874 0.2 11.8 13,686,912 0.9 423 12,087,731 3.5 9.3 12,447,138 0.7 67.4 61,265,292 1.1
Dec 1998 - Nov 1999 0.2 1,671,814 0.1 0.9 9,332,193 0.1 3.9 15,415,229 0.3 20.9 18,330,058 1.1 114 13,881,084 0.8 18.8 14,213,970 1.3 56.1 72,844,348 0.8
Oct 1997 - Nov 1998 152 8,991,794 0.1 1.8 9,109,819 0.2 4.5 16,918,510 0.3 29.6 16,874,663 1.8 19.4 12,225,317 1.6 25.8 12,561,854 231 82.3 76,681,957 1.1
Overall ® 3.6 22,775,014 0.2 6.8 41,689,848 0.2 16.0 64,758,103 0.2 198.6 188,407,787 1.1 135.2 150,215,264 0.9 61.6 57,916,546 1.1 421.9 525,762,562 0.8

Notes:
Mgal - Million gallons.

-- Pump not operational in the given period of time.
) RW1 through RW6 began pumping in October 1997.

@ RW1 was shut down, with regulatory approval, on 11 February 1999. RW1 was temporarily reactivated from 24 February 2005 to 1 June 2005 and
from 12 January 2006 to 6 September 2006.

Total Organics Removed from RW Series Wells (Oct 1997 - Nov 2010)

50
| BRW1 BRW2 ®RW3 WRW4 ORW5 BRW6 |
40 -
g ®
f
E
@
20 1
[
&
(=]
10 4| Remedy Transitioned to
d MNA
ol (Approval Received 2010)
0 J 8] . . . < L W J y

Oct97- Dec 98-
Nov 98 Nov 99
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Dec 07-

Nov 08

Dec 08- Dec 09-
Nov 09 Nov 10

3 RW2, RW3, and RW6 were shut down, with regulatory approval, on 14 May 2002.

“ RW4 and RW5 were shut down, with regulatory approval, on 1 February 2007.

) The sum of the masses of the individual reporting periods may not be equal to the overall mass due to rounding.
® Historical flows and mass removal estimates do not include any contribution associated with the LF04 leachate collection system (i.e., toe drain pumps).

4.0

3.0 1

Organics Removal Rate (Ibs/Mgal)

Organics Removal Rate for RW Series Wells (Oct 1997 - Nov 2010)
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: Table No. 3-8
Summary of Geochemmal Paramelers and Chlorinated Ethenes in Groundwater at LF04

GWTS Annual Progress Report (December 2009 - November 2010)

Robins Air Force Base, Georgla

Notes:
Data qualifiers:

"J" . éstimated concentration.
"[J" - not detectedi(reported at détection limit).
- "UJ" = not detected (estimated detection limit).
-- °C-- degree Celsius. '
-- mig/L. - milligrams per liter.
-- mV -nillivolt.
—- s - standard unit.
- pg/L ‘micrograms per | llter
-~ MCL ~Maximum Contammam Level.
— Bolded values indicate detections.

_-- Shaded-areas indicate concéntrations exceeding the MCL.

. ‘Measured during the basewide:sampling event in. April 2010.

&3 Samples analyzediby Sirem Laboratory in Guelph, Canada for-ethane, ethene; and:methane:and.by. Gulf Coast Analyucal Laboratories in Baton Rouge, Louisiana for TOC i in: support of the MNA study:

& “Favorable” conditions tendto support reductive dechlorination.

® Chlorinated ethene concentratlons were obtained from groundwater.samples collected durmg the basewide samplmg event in April 2010:and: analyzed by Gulf:Coast Analytlcalrl,aboratones

compounds through biodegradation.

Location  LF4-6 LF4-17 LF4WP7 LF4WP9 LF4WP10 RWI RW2 RW3 RW4 RWS - RW6
Sample Date - 4/1472010 4/16/2010 4/16/2010 41572010 4/16/2010 411412010 4/1412010 N400 41412010 471412010 471472010
Temperature 18.70

Dissolved Oxygen(DO) 019 . 565 - - 955, 0.00 1006 - ~5.00 7.05 0:00 4.60 470 590
‘Oxidation-Reduction Potential (ORP) -203 328 _240 - 168 291 270 233 300 270 189 228
pH 6.40 487 499 4.87 5.07 4.86 495 . 472 474 533 5.27

Methane (mg/L) - 13 0.02. 0:02 0.31 0.02 0.17 0.07 0.11 0.04 0.02 0:02
~ Ethane (mg/L) - 043 001U 001U 0:01 U 001U 001U 0.01Y . 001U 001U 001U 001U
' Ethene mgry | - - 0.06. 0:01 U 001U - 0:01U 001U 001V 0:01U 001 U 0.01H 001U 001U

" TOC (mg/L) - 292 026U 15 10U 10U 20U 10U 1.6 R0 22 10U
tetrachloroethene (ng/L) 5 0.12.U 05U 1.3 05U 1.3 0:87
tn'chloroetllene (pg/L)_ _ 5 4.68J 05U 2.5. 05U : 22 |
cls-:l,Zfdichlomethene (ug/L) 70 147J 3T 12.0 0.5UJ 19 05U 17.0 28 05U 0.71
trans-1,2-dichloroethiene (ng/L) 100 oy 05U 0.58 0.5 Ul oSy 0su 05U 05U 05U 05U
vinyl.chtoride (ng/L) 2 0.093 U 05U 05U 05U 05Uy 05U 05U 05U . 05U

©\LF4-17 is sampled on a biennial.schedule.and was not scheduled. for sampling in. 20l0 However, in suppon of: the MNA study, the well was. sampled, and the sample was. analyzed for volatile organics: usmg method SW8260

. ®)Detection of- degradation- pmducts (i.€., cis-1,2-/trans-1,2- dnchloroethene vinyl chlonde and elhene) of PCE and TCE indicates: reductlve dechlonnatlon is oocumng Detected values for these are necessary to support reductlve dechlonnauon of parent
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* Historic figures and data (1997 & 2003) originated from the 2002/2003 GWTS
Annual Progress Report prepared by Earth Tech, Inc. (Project No. 62826).
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Annual ngre.rs Report for the Groundwater Treatment System:
December 2009 November 201 0

100 GWTS - OVERALL SUMMARY AND CONCLUSIONS
'T;hls section .-sum_marizes the:oyerallifGW'lTS 'p_er_-formanc"e and related -co'nelusion_s from a holistic
- point of view. The ope’rational data and performahce’eyaluations for indiVidual components of
the GWTS (i-es, Six restoratlon srtes and the GWTP) dlscussed in earlier sections are- collectwely
- presented and analyzed in th|s section to evaluate the GWTS performance in its entlrety .
"Detarled conclusmns and recommendatlons pertammg to specrf c restoratlon sites are presented
in: prevnous sectlons of this report '

101 REVIEW OF OVER_ALL GWTS ELOW_ TOTALS.- .

* Table 10-1A provtdes a chronologlcal summary, both.in tabular and graphrcal form of monthly
flow totals for the entlre GWTS, mcludmg flows from the groundwater remediation systems.
-associated with each site .and total influent flows to the GWTP As shown in Table 10-1A,

*.approximately 323 mllllon gallons of groundwater from the GWTS restoratlon sites (i.€., OT20 :

- LF03, OT17, OT37 and OT4t) were. pumped to the GWTP " The GWTP corrected influent

volume for the same penod was roughly 328 mrlllon gallons The drfference between the GWTS

and GWTP flow totals .is probably attributable to the unmeteredI ﬂow to the GWTP from the ‘
LF04 decon pad, AS/SVE condensate tanks, and the rtanker _unloadlng :pad _llocated at the GWTP
and.to variations in .me'tering call_br_ation; '-During- this reporting ,period_, approximat_ely 81 percent _'
of the- flow was from :groundwater systems assOciated with OT20 (51 percent) and OT17 (30
percent). Table 10-1B prowdes a chronelogical summary, both in tabular and graphncal form, of
historical annual flow totals As shown on this table, an estimated" 3.2 billion gallons of .

groundwater have been extracted and treated smce the system began operatmg in 1997
_110.2' QVERALL GWTS MASS.REMOVAL ,_'Iv‘()TALSv .

" Table 10-2 summarizes_ the total organics mass removed from groundwater-extracted during this

reporting period. As shown in Table 10-2, 2,826 lbs of total organics mass were removed from
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the. GWTS sites. Approximately 97 percent of the estimated total organics mass removed was
from the systems associated with LF03 (77 percent) OTl7 (13 percent) and OT20 7 percent)
A graphical presentation of mass removal and flow: contnbutlons from rthe GWTS sites is also

presented in Table ]0 2.

As shown in Table 10-2 in terms of mass removal eff c1ency, LF03 is, by far, the most efﬁclent

system wnth a removal efﬁcrency of approxnmately 93.4 lbs/Mgal The mass removal efficiency

for. OT17 is the 'second htghest among the: remammg sites at 3.8 ‘lbs/Mgal 'Roughly 66 percent '

of the'LF03 mass.removal can be-attributed to the leachate collectlo_n wells. However, even w1t_h

‘the leachate collection wells excluded, the _rerned_ial system at LF03 stili provides. the.'highest' _

mass lremoval efﬁciency -(32.7 'lbs/Mgal) amoné-the GWTS sites.

Historic mass removal estimates for groundwater extracted .from the entlre GWTS "are

summarized in Tables 10-3 and 10-4‘ Smce the start of the GWTS _operation, an estlmated,

31 493 Ibs of total organics mass has been removed Approxrmately 46 percent of the total

orgamcs mass removed smce startup. of the GWTS has been comprised of TCE (14,604 lbs).

The total orgamcs mass removed durmg thls reporting perlod is approximately 14 percent (459

~1bs) lower than that for the prevrous reportmg period: (2 826 1bs in 2009/2010 versus. 3,285 Ibs in
2008/2009. Given that the flow. from the GWTS sites.decreased less than two percent during this
reporting perlod the 14 percent decrease in ‘mass removed lS -attributable to the decreasing

contammant concentrations at the restoratlon 51tes

*In addition to the mass removed by. the==gronndvvater extraction systems at each of the GWTS
sites, the AS/SVE system at OT20 the SVE and gas collectron systems at LF03, and the SVE
system at: oT17 also remove a sngmﬁcant quantlty of contammant mass. At OT20, a total of 59

- _' Ibs of TCE and: 491 Ibs of total V()Cs were. removed durmg this reporting period by the. AS/SVE

_ system.. Historically, the AS/SVE system at 0T20 has removed 827 lbs of TCE and 41 473 1bs.
: of total VOCs At LF03, a ntotal' of 19, 256 lbs of orgamcs was. removed durmg this reportmg
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- period from the SVE and landfill gas collection systems. Of'this mass, more than 92 percent was
methane (17,712 1bs), with VOCs making up the remainder (11;544 Ibs). Histoﬁieally,.'the LF03

SVE and landfill gas collection systems have removed more than 127,498 lbs -of?or‘ganies,' of

'\_’:\}hieh,mere than 96’--.peree_nt was methane -(1'22,270“ hlbs«)‘ and the rem_ainder was VOCs 5,278
lb‘s)'" At OT17, it is estimated that the SVE system removed 117 lbs of TCE duritng the current
vreportmg period. Hlstoncally, it is estimated that approxnmately 3,814 Ibs of TCE' has been
-removed< by the OTI 7SVE system ' '

) 1(0 3 COMPARISON OF GWTS VERSUS GWTP MASS REMOVAL TOTALS

ln p're'paration of th'is report' mass removal estimates were calculated inde'pendently for both the
"‘GWTS sntes and the GWTP. The mass removal estimates for each of the GWTS sites were
calculated based on the flow and concentratlon data collected at each site. The mass removal
. estimates from each site. were then summed to calculate the_ mass-vr-emoval for the - GWTS snte_s-

combined. It is nbt_ewdrthy_ that, for .'t_hi's<répo_rting period, the conceritration data at the GWTS
. sites were typically based on samples collected: (i) once during the re_porting Eperi.od-at the OT20,
0T37, and’ 0T41 'g_ro,undwat_er extraction wells; (ii) two times during the reporting period at the
OT17 groundwater extraction wells;.and (iii) one to four times during- thie reporting period at the
'--_LF03 .groundwater extraction, leachiate collectlon, and dual-phase wells and the interceptor

.’trench and the leachate transfer station.

" Mass removal estimates for tlie GWTP were calculated based on :the" flow and concentration data:
‘collected-at the -plant “The combined influent to the GWTP was sampled twice a month during

the entlre reporting period, and these data wete used to calculate the monthly mass removal

totals The monthly mass removal totals were later combmed to establish the annual totals for

the -plant. The major dlfference in calculating the mass removal esttmates.for the GWTS sites

" and the GWTP is the frequency of the samples collected.
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A corrrp'arison of the :.estiim_a.t'ed' total organics remo..ved from the GWTS sifes (as summarized in
“Table kli'()-t.}) to the GWTP'-(a"s_-_s'unimarized in Table 9-5) reveals that there are typically minor
discrepancies (i.e., generally on the order of +ten perceni)_ in estimated total organics from year
“to y.ea_r,' until t_he rep_o_rt-ing '«f)eriod ef Deeemb_e_r _'200_4 to November 2005. Since then',.' the
discrepancy between the mass removed by the-GWT S and the mass removed by the GWTP has
become more pronounced. rlj)urirrg this reporting period', this discrepancy was. 37 percent of the
GWTS total or 1,041 Ibs (total mass removal estimates for the GWTS and GWTP are 2,826-and
1,784 lbs, respectively)._ |

One of the contributing factors to this discrepancy is the carben-lpretreatment- units at L'F03.'_. A
carbon unit, installed in December 2002, treats leachate collected from the LF03 leachate
collection wells prior to its entrance into the force main. A second 'unii, which becarne

operational in July 2009, treats extracted groundwater collected from LF:B_EW7A and LF3EW10

'=pri"or-to its entrance-into the force main. These systems-(each;-consisting' of two carbon vessels-in -

ilead and lag configuration, assocrated valves, and ‘plumbing) were installed to prevent oil and
grease compounds from mterfermg with the UV-Ox system operatmg at the GWTP. Because the
units remove a substantial amount of the organic mass collected from these wells, the mass
-contrlbutlon from the wells with pretreated leachate or groundwater to the GWTP is relatively
small. As, dlscussed in 5.2.1, durmg this: reportmg jperiod, the carbon 1in the pretreatment umt -
associated with the leachate collection wells was changed four times; and therefore; it is lrkely

that mlmmal breakthrough of contammants occurred.

'Furthermore, as part-of the rdutine o&M efforts, the LFO3 transfer station sump was cléaned out
.se_v-eral.'times during this reporting pe'riod [i.e., in January and - July (twice) 2010]. These
.cl'ean_onrt efforts resulied in removal of 765 gallons of eoncer_ltrated' leaehete, which corresponds
to vappr_'o'ximate'ly 596 Ibs of contaminant mass rerrroval; for off-site di‘sposal.- This mass was.not'-

captured by the pretreatment carbon units at .LFO3 or by the GWTP. '
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The removal of contaminant mass by the LF03 pretreatment units and the sump: cleanout efforts
‘resulted in less 'c(‘)ntaminant mas's-' reporting to'the GWTP. While this observation'explains: the

_ dlscrepancy between: the mass removed from the GWTP ‘versus the mass removed from the

T GWTS, thls dlscrepancy has no 1mpact on the system: perfonnance it srmply hlghhghts to some_ -

degree, where the contammants are_treated. Ultrmately, the leachate collected at LF03 is first
: __',pretreated and then further treated at the GWTP prior to dlscharge in comphance with NPDES
'dlscharge hmlts, whlle small amouiits ‘aré occasronally pumped from the wet well and separately .

handled as hazardous waste through Bulldmg 359.
104 CONC_LUSIONS AND iREGOMMENDA_TI_ONS. |

-Figure :l‘.O-'l.‘ preSents an ov'er'v.ie_w‘ of the D.'Iecem'ber. 2009 'thf.r.o'ugh' November -20‘1;0 key -
' operational data ina graphical""!fonnat' for the cntiré‘ GWTS. The da’ta presented include (i) the
ﬂow contribution from each GWTS site as a percentage of the total GWTP ﬂow (u) the mass
removall contribution from ‘each GWTS site as 4 percentage of the total orgamcs removed from, ._

" all of the GWTS sites combmed, (i) speciation of mass.remo_ved -at _the- ‘GWTS sites as h
B percentages of ._the-. total‘ organlcs mass removed (ie., prlmary_ contaminants removed from
- groundwater); and (iv) -contaminant mass removed in pounds Figure 10-2 presents an historical
summary of the flow data and mass removal estimates for the GWTP as well as the mass

'removalr estlmates for the GWTS srtes

A review. of Figures 10 1 -and 10-2 and Tables lO-l through 10—4 ylelds the followmg general

* observations and conclusnons

° While LF03 contribute_s approximately.' seven percent of Ithe total flow to~the GWTP, |
. the mass removal from this site 'co’rr_esponds to an estimated 77 -per_cent of the total
: mas_s-remov'ed by the GWTS. These data indicate that the remedial system in place at

this site is the most efficient among the GWTS -sites_-_;lnv-removing.-c'-ontf'im'inant mass,
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and that contammant concentratlons are hlgher at. thrs site than at the: other GWTS-- _'

sites.. _ _ :
» Rapidly declining co_nt_ami,nantr'coneentrat_vions' m _g_roundwater and mass remov.al '
eﬁi_ciencies- at:the_ remaining sites highlight the significant remedial progress that has
been. made' as a result of the Ba’se’s proactiVe optimiaation efforts.’ The remedial

. progress. achieved at LF04 led to the ‘shutdown of the groundwater recovery system
on 1 February 2007, and transitioning of site remedy to MNA was approved by the

| us EPA and the GA EPD in March and July 2010, respectively. "Similar trends are
emergmg for other srtes particularly at OT20, OT37, and OT44, indicating that
pumpmg from individual extraction well_s and overall extraction systemsat these sites
s progressively yielding ever diminishing returns. It is anticipated . that pumping
from many of -the_s'e -l‘ocati()n_s, wilplr.be;discontinued' in the near future, as‘mass removal

efficiencies reach asymptotic levels.

As discussed in Section 5.0 (SWMU 3/LF03), at LF03, it is reccommended that LF3EW3 be shut

down. ‘Contaminant concentratlons at this ‘extraction well have been below the MCL since
_November 2009 Given the potentlal for continued pumping from LF3EW3 to cause ‘the
._ _ 'groundwater contaminant plume to xmlgrate toward this locatlon _continued- operatlon of thls well’

~ is of little further. beneﬁt

| ‘Additionally,' as.-diSCUSsed in Section 8.0 (SWMUS57/0T41 and SWMU 61), at SWMU 61, it is

" recommended:that the remedial ,approaehelbe transitioned to MNA. The data collected from the

- rebound assessment indicate no rebound in contaminant concentrations following the shutdown

' '__of the AS/SVE system. This. recommendation was also made in the 2009 CAP: Progress. Report

~for SWMUs 59, 60 and. 61 (Geosyntec 2010) Based ‘on the observation that COC.
concentratrons have been below MCLSs/RLs for. a minimum of three consecutlve samplmg events
. at S61_Wl_, S61W2, and S61W3, and consr_stent with. the CAP. _requrrements_, it is also

~recommended that groundwater .monitoring from these wells be discontinued. The contaminant
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.concentratrons in groundwater samples collected: from S61W4 as well. as momtormg wel]s._._,

 located' downgradlent of the source’ area. (i.e., where the OT41 aiid SWMU 61 plumes commgle) S

}Wl" contmue to ‘be momtored as part of the OT41 remedial’ strategy and reported as part of the
'Annual Progress Reports for the GWTS.. '
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Table 10-1A
Summary of Monthly Flow Totals for Groundwater Treatment System (GWTS)

GWTS Annual Progress Report (December 2009 - November 2010)
Robins Air Force Base, Georgia

Monthly Flow Totals (gal)
GWTS Remediation Sites
GWTP Influent
LF04 0120 LF03 oT17 0137 0T41 Gm;‘:esd““ Flow"
DEC 2009 ~ 14,932,305 | 2245051 | 8249382 | 1,143,556 | 2,164,664 | 28734958 29,286,897
JAN 2010 - 14,549,845 | 2207855 | 5349166 | 1,137,907 | 2196868 | 25441641 26,090,877
FEB 2010 - 12,847,765 | 1,723,864 | 7986111 | 1,019403 | 1986657 | 25563800 26,125,366
MAR 2010 - 14279350 | 1897965 | 8370452 | 1058719 | 2217357 | 27,823,843 28,222,930
APR 2010 - 13455641 | 1874608 | 7534071 | 1009854 | 2,041,659 | 25975832 26,508,690
MAY 2010 - 14,124,441 | 1874087 | 8808764 | 1,090,754 | 2041464 | 27939511 28413,116
JUN 2010 - 12,874,652 | 1813427 | 7946239 | 952,980 | 1651672 | 25238971 25,704,094
JUL 2010 - 14280572 | 1926520 | 8649480 [ 1027587 | 1929012 | 27813172 28,204,550
AUG 2010 - 13919436 | 1850711 | 8928372 | 977,898 | 190859 | 27.585013 28,052,802
SEP 2010 - 12,666329 | 1951,792 | 8131442 | 1013945 | 1920978 | 25684486 25,967,192
OCT 2010 - 14248495 | 2,086,018 | 8401683 | 1,161,875 | 2,138,602 | 28,036,672 28,317,015
NOV 2010 - 13,359,046 | 1872,160 | 8469068 | 1,121,737 | 2089742 | 26911754 27,446,501

DEC 09 - NOV 10 TOTAL

- 165,537,876 | 23,324,059 | 96,824,230 | 12,776,215 | 24.287.272 322,749,652 328,340,029
(Gallons)

PERCENT OF TOTAL
FLOW FROM GWTS = 51.3% 7.2% 30.0% 4.0% 7.5% 100.0% -
SITES

PERCENT OF TOTAL
INFLUENT FLOW TO - 50.4% 7.1% 29.5% 3.9% 7.4% 98.3% -
THE GWTP

DEC 09 - NOV 10
AVERAGE FLOW RATE = 453,528 63,902 272,744 35,003 66,540 884,246 899,562
(GPD)?

DEC 09 - NOV 10
AVERAGE FLOW RATE - 315.0 44 189.4 243 46.2 614.1 624.7

(GPM)?

Notes:
-- Indicates the remediation system was shut down, and thus, no flow measurements were recorded.

) The difference between the GWTS and GWTP flow totals is probably attributable to the unmetered flow to the GWTP from the LF04 decon pad, AS/SVE
condensate tanks, and the tanker unloading pad located at the GWTP and to variations in metering calibration.

@ Yearly average flow rates in gpd and gpm are calculated based on the operational period of the well. However, the calculation does not account for periods of
temporary downtime.

9 Groundwater recovery from LF04 was discontinued, with regulatory approval, on | February 2007.

[ EmOT4H ==0T37 @=mOT17 m.LF03 =30T20 -o-GWTP Monthly Flow

Monthly Flow Totals in Million Gallons (Mgal)
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Table 10-1B
Summary of Historic Annual Flow Totals for Groundwater Treatment System (GWTS)

GWTS Annual Progress Report (December 2009 - November 2010)
Robins Air Force Base, Georgia

Annual Flow Totals (gal)
GWTS Remediation Sites GWTP
Corrected"“zu”
LF04* 0120 LF03 oT17 0137 0141 Gvg:l :::3‘“ 'nl:::;n‘
Dec 09 - Nov 10 - 165,537,876 | 23,324,059 | 96,824,230 | 12,776,215 | 24287272 | 322,749,652 | 328,340,029
Dec 08 - Nov 09 3 171,391,399 | 20,069,866 | 97,371,887 | 13,037,467 | 26,645,776 | 328,516,395 | 337,300,516
Dec 07 - Nov 08 s 171,983,402 | 17,715,188 | 93,713,500 | 13,469,346 | 27.288.872 | 324,170,398 | 333242269
Dec 06 - Nov 07 7306335 | 161,445,790 | 20,111,011 | 83,902,945 | 12,622,629 | 27.369.565 | 312.759,174 | 324254718
Dec 05 - Nov 06 49,680,720 | 154418976 | 15,621,295 | 81,036,466 | 9,107,205 | 21,730.737 | 331,595,399 | 342,406,771
Dec 04 - Nov 05 48,608,086 | 128974338 | 20,987,725 | 73,856956 | 6,852,504 | 18,761,160 | 298,040,769 | 307,738.49
Dec 03 - Nov 04 46104333 | 117.665401 | 18,545909 | 69,532,732 | 1,884,385 | 20356939 | 274,089,699 | 282,700,942
Dec 02 - Nov 03 52241,457 | 94885858 | 20,213,068 | 68,863,716 | 1,590,792 | 15887443 | 253683234 | 254,902,304
Dec 01 - Nov 02 50,402,798 | 55471426 | 18432122 | 62,848,888 | 356573 | 6591581 | 194103388 | 197,144,301
Dec 00 - Nov 01 60,627,236 | 46230797 | 14,199,168 | 69.014,738 = & 190,071,939 | 189,402,767
Dec 99 - Nov 00 61,265,292 | 32018829 | 10,842,795 | 36,857,098 3 s 140,984,014 | 151,499,178
Dec 98 - Nov 99 72,844,348 | 21,325,229 = 4, - . 94,169,577 | 105,067,790
0Oct 97 - Nov 98 76,681,957 | 24,905,381 - - i i 101,587,338 | 120,202,487
TOTAL
Gl 525,762,562 | 1,346,254,701 | 200,064,006 | 833,823,246 | 71,697,115 | 188.919,346 | 3.166,520976 | 3.274,202,568
PERCENT OF TOTAL
FLOW FROM GWTS 16.6% 42.5% 6.3% 26.3% 2.3% 6.0% 100.0%
SITES
PERCENT OF TOTAL
INFLUENT FLOWTO |  16.1% 41.1% 6.1% 25.5% 2.2% 5.8% 96.7%
THE GWTP

Notes:

-- Indicates the remediation system was not in place or was shut down, and thus, no flow measurements were recorded.

D Until 8 December 2005, backwash water was typically returned to the front end of the plant after the influent sampling port, but prior to the flow meters and the
inclined plate clarifier, and as a result, counted by the influent flow meters twice. Therefore, where applicable, influent flow volume and flow rates have been
corrected by subtracting the backwash flow volume from the GWTP influent flow volume.

@ From 8 December 2005 forward, the backwash water has been conveyed to the Base's Sanitary Treatment Plant; and therefore, correction of the
influent flow totals is no longer necessary.

O The difference between the GWTS and GWTP flow totals is probably attributable to the unmetered flow to the GWTP from the LF04 decon pad, AS/SVE

condensate tanks, and the tanker unloading pad located at the GWTP and to variations in metering calibration.

“ Groundwater recovery from LF04 was discontinued, with regulatory approval, on 1 February 2007.

@mOT41  =mOT37 ©=OTI7  ®WmLFO3 ©J0T20  @mLF04  -o-GWTP Corrected Monthly Flow
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Annual Flow Totals in Million Gallons (Mgal)
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Table No. 10-2
Summary of GWTS Mass Removal Estimates for Dec 2009 - Nov 2010 i

GWTS Annual Progress Report (December 2009 - November 2010)
Robins Air Force Base, Georgia

Total Organics 1,2-dichlorobenzene 1,4-dichlorobenzene Benzene Chlorobenzene Cis-1,2-dichloroethene PCE TCE Vinyl Chloride
Annual GW Flow Total Mass Removed @ :; f:'::‘::’:; Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed
(gal) (gpm) i (%) (Ibs) (%) (Ibs/Mgal) (Ibs) (%) (Ibs) (%) (Ibs) (%) (Ibs) (%) (Ibs) (%) (Ibs) (%) (Ibs) (%) (Ibs) (%)
LF04® - = 5 5 5 e Bt = = = = i el : A =} R = - - = -
0T20 165,537,876 315.0 51.3 207.7 7.3 1.3 20.5 44 4.8 4.3 0.9 2.6 18.6 3.9 46.9 18.6 12.8 72.7 99.3 6.8 4.0 71.0
LF03® 23,324,059 44.4 7.2 2,179.4 77.1 93.4 442.2 95.4 104.7 94.5 234 69.9 407.1 85.4 191.9 76.2 2.8 15.9 1,005.7 68.6 1.6 29.0
OT17 96,824,230 184.2 30.0 365.7 12.9 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.3 4.9 0.0 0.0 353.4 24.1 0.0 0.0
0T37 12,776,215 24.3 4.0 7.9 0.3 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1 2.0 11.4 5.5 0.4 0.0 0.0
0OT41 24,287,272 46.2 7.5 65.0 2.3 27 0.7 0.1 1.3 1.2 9.2 27.5 50.8 10.7 0.6 0.2 0.0 0.0 25 0.2 0.0 0.0
Total 322,749,652 614.1 100.0 2,825.6 100.0 8.8 463.3 100.0 110.8 100.0 334 100.0 476.5 100.0 251.9 100.0 17.7 100.0 1,466.4 100.0 5.6 100.0
— —
1,2-dichlorobenzene 1,4-dichlorobenzene Benzene Chlorobenzene Cis-1,2-dichloroethene PCE TCE Vinyl Chloride
| Percent Contribution to the Total Mass Removed 16.4% 3.9% 1.2% 16.9% 8.9% 0.6% 51.9% 0.2%
Notes:

-- Pump not operational in the given period of time.

) The annual flow total and mass removal estimates for all GWTS sites combined may be different than the GWTP annual flow total and mass removal estimates (see discussions in Subsections 10.1 and 10.3 of this report).

@ The sum of the masses of the individual reporting periods may not be equal to the overall mass due to rounding.

@ Groundwater recovery from LF04 was discontinued, with regulatory approval, on 1 February 2007.

@ Yearly average flow rates in gpd and gpm are calculated based on the operational period of the well. However, the calculation does not account for periods of temporary downtime.

©) Periodic LF03 transfer station sump cleanout efforts during this reporting period resulted in removal of approximately 765 gallons of concentrated leachate for off-site disposal, which is estimated to correspond to 596 Ibs of additional contaminant mass removal from LF03.
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Table No. 10-3
Historical Mass Removal Estimates for GWTS Restoration Sites

GWTS Annual Progress Report (December 2009 - November 2010)
Robins Air Force Base, Georgia

@ 0.6 GW Extraction System
LF04 OT20 LF03 @ oT17 0T37 0T41 Total M@ Mass Hawavil
Total Annual | Estimated Mass Removed | Estimated Mass Removed | Estimated Mass Removed | Estimated Mass Removed | Estimated Mass Removed | Estimated Mass Removed | Estimated Mass Removed Rate
Reporting Period Flow TCE Total VOCs TCE Total VOCs TCE Total VOCs TCE Total VOCs TCE Total VOCs TCE Total VOCs TCE Total VOCs (Ibs/Mgal)
gal) (1bs) (Ibs) (Ibs) (Ibs) (1bs) (Ibs) (1bs) (Ibs) (Ibs) (Ibs) (Ibs) (1bs) (Ibs) (1bs)
Dec 2009 - Nov 2010 322,749,652 -- -- 99.3 208 1,006 2,179 353 366 5.5 7.9 2.5 65.0 1,466 2,826 8.8
Dec 2008 - Nov 2009 328,516,395 -- -- 165 396 1,209 2,429 361 371 6.7 9.5 4.9 78.9 1,747 3,285 10.0
Dec 2007 - Nov 2008 324,170,398 - -- 187 483 1,062 2,286 373 387 8.9 11.7 5.5 95.7 1,637 3,265 10.1
Dec 2006 - Nov 2007 312,759,174 1.8 2.6 231 548 715 1,656 248 256 9.1 11.7 25 62.9 1,208 2,537 8.1
Dec 2005 - Nov 2006 331,595,399 15.1 22.7 367 918 362 1,125 256 264 8.2 10.6 2.5 75.4 1,010 2,416 7.3
Dec 2004 - Nov 2005 298,040,769 15.5 234 546 1,333 299 1,302 309 322 6.7 8.5 1.7 49.1 1,177 3,038 10.2
Dec 2003 - Nov 2004 274,089,699 16.3 24.2 590 1,756 260 888 311 326 1.7 2.2 4.9 80.3 1,184 3,076 11.2
Dec 2002 - Nov 2003 253,683,234 26.8 37.0 474 1,327 612 1,432 416 481 0.7 0.9 2.9 81.4 1,533 3,359 13.2
Dec 2001 - Nov 2002 194,103,388 44.0 54.2 423 912 124 965 295 306 0.0 0.1 0.6 45.0 887 2,282 11.8
Dec 2000 - Nov 2001 190,071,939 40.7 52.0 402 798 10.9 610 449 485 - -- -- -- 903 1,945 10.2
Dec 1999 - Nov 2000 140,984,014 534 67.4 284 531 4.1 354 223 281 - - -- -- 564 1,234 8.8
Dec 1998 - Nov 1999 94,169,577 44.6 56.1 411 742 -- - - -- - - -- - 455 798 8.5
Oct 1997 - Nov 1998 101,587,338 65.5 82.3 768 1,349 -- - -- -- - - -- -- 834 1,432 14.1
Total 3,166,520,976 324 422 4,947 11,301 5,664 15,227 3,594 3,845 47.5 62.9 27.9 634 14,604 31,493 9.9
Notes:

-- Pump not operational in the given period of time.
) The annual flow total and mass removal estimates for all GWTS sites combined may be different than the GWTP annual flow total and mass removal estimates.
@ The sum of the masses of the individual reporting periods may not be equal to the overall mass due to rounding.

) Phase II and Phase III expansions of the GWTS occurred in May 2000 and August 2002, respectively. Deepening of the LF03 leachate collection wells occurred in March 2003. Leachate collection from the LF03 dual-phase wells began in June 2008.

“) Groundwater recovery from LF04 was discontinued, with regulatory approval, on 1 February 2007.
©) periodic LF03 transfer station sump cleanout efforts during this reporting period resulted in removal of approximately 765 gallons of concentrated leachate for off-site disposal, which is estimated to correspond to 596 Ibs of additional contaminant mass removal from LF03.

Historical TCE Mass Removal Estimates for GWTS Restoration Sites
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Notes:

Table No. 10-4
Historical Cumulative Mass Removal Estimates for GWTS Restoration Sites "’

GWTS Annual Progress Report (December 2009 - November 2010)
Robins Air Force Base, Georgia

GW Extraction System Total o

Mass Removal

Total Annual Estimated Mass Removed Rate
Reporting Period Flow TCE Total VOCs || (bs/Mgal)
_(gal) (Ibs) (Ibs)
Dec 2009 - Nov 2010 ¥ | 322,749,652 1,466 2,826 8.8
Dec 2008 - Nov 2009 ? || 328,516,395 1,747 3,285 10.0
Dec 2007 - Nov 2008 @ || 324,170,398 1,637 3,265 10.1
Dec 2006 - Nov 2007 || 312,759,174 1,208 2,537 8.1
Dec 2005 - Nov 2006 || 331,595,399 1,010 2,416 7.3
Dec 2004 - Nov 2005 || 298,040,769 1,177 3,038 10.2
Dec 2003 - Nov 2004 || 274,089,699 1,184 3,076 11.2
Dec 2002 - Nov 2003 || 253,683,234 1,533 3,359 13.2
Dec 2001 - Nov2002 || 194,103,388 887 2,282 11.8
Dec 2000 - Nov 2001 || 190,071,939 903 1,945 10.2
Dec 1999 - Nov 2000 || 140,984,014 564 1,234 8.8
Dec 1998 - Nov 1999 || 94,169,577 455 798 8.5
Oct 1997 - Nov 1998 || 101,587,338 834 1,432 14.1
Total 3,166,520,976 14,604 31,493 9.9

) The annual flow total and mass removal estimates for all GWTS sites combined may be different than the GWTP annual flow total
and mass removal estimates (see discussions in Subsections 10.1 and 10.3 of this report).

@ periodic LF03 leachate transfer station sump cleanout efforts since 2007 have resulted in an estimated 629 Ibs of additional contaminant mass

GA100539
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